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A sh##t of pap«r crossed my 
desk th# oth#r day and as I r#ad 
itf realization of a Basic Truth 
cam* over m#. So simple! So 
obvious we couldn't see it! The 
author f of unknown origin» I think 
has discovered what makes 
integrated circuits work. He says 
that smoke is the thing that makes 
ICS work because every time you 
let the smoke out of an IC it 
stops working. I was 

flabbergasted! Of course! Smoke 
makes all electrical things work. 
Remember the last time the smoke 
escaped from the Lucas voltage 
regulator on your car? Didn't it 
quit working? . I sat and smiled 
like an idiot as more of the truth 
dawned. It's the wiring harness 
that carries smoke from one device 
to another in your machine and 
when the harness springs a leaky 
it lets the smoke out of 
everything all at once and then 
nothing works. The starter motor 
requires large quantities^ of smoke- 
to operate proper I yt that's why 
the wire going to it is so big. 

There's more. Feeling very 
smug 9 I continued to expand my 
hypotheses. Uhy are Lucas 
electrics more likely to leak 
siiMke than say^ Bosch? H«»m. AHA! 
Lucas is British. Things British 
always feak! British convertible 
tops leak water. British engines 
leak oil. The British government 
I eaks defense secrets. Natural I y 
British electrics leak smoke. 

So» in view of all this^ do 
everything you can to keep the 
smoke in your computer. 

I honestly believe there is 
more to the working of a computer 
than the smoke in the integrated 
circuitsy but remember that I'm 
the guy whot when I couldn't move 
my player up while playing a game» 
disassembled my console to make 
repairs. Logic told me that since 
al I the other functions of the 
joystick worked that the problem 



must be a faulty wire connection 
in the computer. I solved the 
problem in surprisingly few hoursy 
and have learned even more since 
then 9 so if you have any 
questionsy direct them my way. 

Joe Nol I an 
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CLEANLINESS is next to godliQess. Keep (he treat trouod 
the computer free of excessive dirt, dust, moisture tad 
maiehtls thtt obstzvct tir flow. Do not place books or papers 
on top of mooiton or disk drives as this may interfere with 
the machine's venUlatioo. 



MAINTAIN the proper AC electrical grounding as required, 
and correct any conditions thtt do not meet specifications. 
Provide dedicated outlets, or be sure thai other electrical 
devices, including monitors* heating applicances, fluorescent 
and blinking lights, aren't plugged into the same outlet or 
circuit Ensure that all cables are free of kinks or tight bends. 



MINIMIZE the accumulation of static electricity ia caipeted 
areu by using properly grounded static mats or anti-static 
carpet spray as required. 



DONT MOVE the disk drive whUe it is operating. Make 
sure it is properly grounded with an AC circuit which is free of 
interference from appliances or fluorescent lights. 



THE READ-WRITE heads in a disk drive (which read, 
record or erase data to and bom the disk) are sensitive to dust 
and dirt. They should be cleaned every two to three oK>oths 
using special cleaning diskettes. Check the operator's manual 
for the manufacturer's T^^^mtf\4fi^^. 



THE AVERAGE LXFB of a disketto is approximately 40 
houn of use. Thus, it ia impoftaat to make backup copies of 
woridng diskettes on a regular basis. Discard old diskettes. 
Don't wait until the diskette fails tad you are ao longer able 
to read the iaformatioa matsA oa is. 



READ THE MANUAL for your printer and become familiar 
with the machine care recommendations. Pay careful attention 
to the inking device • the ribboa or ribbon cartridge « u well 
as to the paper. Avoid hard-stike print settings as much as 
possible and use only the paper the manufacturer recoomsends. 
Make sure the paper is stacked property aad aligned oomctly 
behind or under the printer to feed easily. 



THE CONTRAST LEVEL on display units should be turned 
down when the monitor is not in use and set only at a 
comforuble viewing level while being used. Turning the 
intensity up all the way for an extended period of time can 
cause degradation in the quality of the display u well as 
visible bum marks oa the phosphoreoated screen. Follow the 
manufacturer's recommendations. 



SYSTEM RELIABILITY is improved by leaving the 
computer on during the entire normal working day. Turning 
on the power activates all the componenu of the computer 
with a suddea surge of power, and this should be done 
sparingly. Do not enclose equipment. The ventilating 
system should always face aa opea area where warm air can 
freely rise. Do not use household extension cords or multiple 
sockets. It is advisable to use only UL approved commeretal 
adapters. 



PORTABLE COMPUTER owners should remember that 
although the system looks like a piece of luggage, it is still a 
delicate piece of high-precision equipment and should be 
handled accordingly. Protect the system from excessive heat, 
cold and moisture. You can't go wrong by packing the system 
in Styrofoam to protect it agaiost vibratioos. 
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"AND A BfT OF ADVICE THJ. YOUR BOSS TO QUIT 
FOOLING AROUND WITH ITP 



srep J - APPJhMCH rne AiLim lA/srpcwfA/r ia/ a coMr/rsA/r fiANAJEP. this 

A/ILL tf/tiT /A/SrPCW£-A/r rHE MISrAhEAf IDEA THAT VOU AA/<7A/ 

SOffETHim AA/D THAT VOU AP£ NOT AFPAJO OP IT. IT ,UILL ALSO 
lAfPPSSS A/VnWS SLSS UfHO HAPPEA/S rO Be LOtWIA/St AAfD IP THS 

lA/srpuAfSA/r surD£A/L y s?APrs wopmiajs asaia/, you mill us cpsditsd 
^im rh T PSPAip. 

srsp 2 - AMi's r//s sspuice ataa/val at the lA/srpuAfSNr. this uill AtAMS ir 
Asscws mAr you aps at lsasf pamiliap mith rns soupcs op all 

^ hMWLSDdSf AA/D STAPTS THS lA/STPU/iSAfT TO rHIAmiA/S FNAr mSPS IS 

S» ir<£"/v ms SLisnr possisilty thai you caa/ psao. 

. srSP J - IA/ A POPCSPUL AA/P PIPSCT AfAA/A/£P , PSCirS ONA/S LA*/ OP SOAfSTHIA/o 
^ SOUALLy rSCHA/ICAL - SOUA/DIA/S TO THE lA/SFPUAfEA/r. fCAUFIOA/f 

o SEPOPE TAfilA/S mlS STEP* BE SOPE TO COA/SULI A ^'^LIABLE SOUPCE 

*= POP THE COPPECr PPOA/lWCIAriiW OP OHAfS LAA/ AA/D O/f . '^'P TECHA/ICAL 

A/OPDS. ? THIS f/ILL lA/riAtlOArE THE lA/STPUAtEA/T AA/O PPO{/E THAT yOU 
I A/DEED DO /iMW SOAfEINIA/S. IP THIS PPODUCES A/O IiiAfEDIATE 
-3 PEACnOA/, PPOCEED W STEP 4. 

STEP 4 - JAP r/iE lA/SrPUA/EA/r. THIS IS A PPOSPESSIi/E PPOCEEDUPE, STAPriA/S 
Mirn BOUA/CIA/S THE lA/SIPCWEA/r LliiHTLy OA/ FHE BEA/CN, AA/D 
CULAflAMTIA/S UITH DPOPPIA/S THE lA/STPtViEA/r PPOAf A A^ISHr OP 
r//PEE rO SEVEA/ PEET (HISHEP IP lA/E lA/STPVt/ENr IS PAPriCULAPL K 
FPASILE). CAUTION AtVST BE EXEPCIZED HOA/EiEPt AL r//OUSH THE DPOP 
£2 A/EFAAW IS A LOA/S-SrANDIA/S PECOiSA/IZED TECA/IOLC OP INSTPUMENT 

3 PEPAIP, OA/E MUSr BE CAPEPUL NOT TO AMP THE PLOOP, OP THE 

CUSTODIAL STAFF WILL SET PEALLY TICAiED OFF AT yOU, IN WHICH 
%3 CASE you APE IN BIS TPOUBLE, 

«i STEP 5 - BPANDISH A LAPSE SCPEWDPIVEP IN A NEAMCINS AtANNEP. THIS WILL 
2: BAPLy FPISHTEN THE INSTPLViENT AND DENiWSTPATE YOUP INTINATE 

-S ANOM.EDSE OF THE DEADL y SHOPT CIPCUIT TECHNIQUE. TAP THE 

a INSTPU/iENT LI6HTL K WITH THE POINT OF THE SCPEWDPnEP FOP 

SEIEPAL SECONDS, JUST TO LET IT AiNOW WHAT £<M£ HAPPEN IF IT 
FAILS TO WISE UP AND STAPT WOPAdNS. 

IF THIS STILL FAILS TO ELICITE PESPONSE, PPOCEED TO STEP 6. 

STEP a - USINS THE SCPEWDPHEP, PPY THE BACK OFF THE INSTPUMENT /EVEN 
f/r /r WAS DESISNED TO OPEN FPcW THE FPiWTJ AND EXPOSE THE 
lA/AMPDS. CHOOSE A PANDOM LOCATION INSIDE AND STIOC IN A TUBE 

^ " EVEN IF THE INSTPLWENT IS TOTALLY SOLID STATE, THIS WILL 

^ ACCONPLISH TWO THINSSt IT WILL PPOVE TO THOSE STANDINS ABOUT 

WATCNIA/S THAT YOU APE INDEED INTIAMTEL Y FANILIAP WITH THE 

^ DESIGN, AND WILL ALSO CONFL'SE THE INSTPUNENT SPEATIY, THEPEBY 

% INCPEASINS YOUP PSYCHOLOSICA^ AD144NTASE. 

** STEP 7 - AMAF LOUD DISf^PASINS PEAfAPHS ABOUT THE DESIGNEP OF THE 
INSTPUMENT, THE POOP QUALITY OF THE CQHPONENTSf JHE^ 
SLIPSHOD AHANNEP WITH WHICH IT WAS ASSEHBLED. USE LOTS OF 
EXPLETIIES. THIS AMY SEPVE TO A/AAiE THE INSTPUAtENT FEEL 
SUFFICENTLY SUILTY TO STAPT WOPAilA/S ASAIN, OP SET IT SO AA^PY 
AT YOU THAT IT STAPTS TO WOPH' JUST TO SPITE YOU, BE SUPE TO 
/SEEP A FINSEP ON THE INSTPUA/ENT AT ALL TINES, ff^^^^ 
DOES STAPT TO WOP/i, YOU WILL SET THE CPEDIT, PATHEP THAN LOOh 
SILLY. 

STEP - IF ALL ELSE FAILS, NAAE MPIOUS CO/^NTS <^y^^^''^'f,^''{!^J,^ 
AfUCH TO VALUABLE TO WASTE ON THIS STUPID THINS AND A^^'* J^^^' 
HOPINS TO SNEA/i OUT OF THE BUILDINS BEFOPE ANYONE ELSE SPOTS 
YOU. 
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By BOD DAGGITT 

The followi'ns article is for ovmers of the TI 99/4A who may want to 
give cleaning their computers a try. Recently Ed Hegdahl and I 
decided to **clean up'* Ed's computer because of reoccurring lockup 
problems. Vhen putting in a cartridge » the computer would not even 
shcv/ it on the main menu screen* or if it did, when attempting to 
choose that option, the computer would lock up. 

Ve grabbed my VCR and the Group's video tape of Al Stump demonstra- 
ting the cleaning process at the Chicago TI--Paire. The demonstration 
was great and . easy to follow as we took Ed's computer apart and 
cleaned it. Ve deviated a little from the demo, but for the most 
part followed Mr. Stump step-by*step. Thanks Al!!! 

I have tried to "break down" our steps and make this process and the 
process pf replacing the power supply and keyboard relatively easy. 

STEP OBE: Unhook the computer console from the po%#er cable and video 
modulator and any other external accessor l,es« 

STEP TVO: Place the computer console on its top on a flat table with 
something soft under the computer to protect it from scratches. Set 
it down with the keyboard closest to you. 

STEP THREE: Remove all the screws on the bottom of the computer. 
There should be three at the top and four at the bottom. Keep these 
screws together* there will be different sized ones later on. 

STEP POUR: Remove the OB/OPP switch knob located at the lower left 
of the computer by pulling It toward yourself « How lift off the 
bottom cover and with something <A1 suggests a 1-1/2 Inch paint 
brush> and clean off all the dust visible. 



STEP PIVB: Vlth the 
bottom cover of ft you 
should see ths same as 

in Figure lA. Also take 
note of the ON/OPP 
switch knob plate and 
remember how It Is 
placed. 

STEP SIX: CAREFULLY 
remove the two screws on 
the power supply that 
are marked in Figure lA 
like this >• Keep these 
screws together. 

(Continued On Page 3> 
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CLEAHIHG TOTO 99/4A IHSIDB QUTo « . (Coatlntied Fro® Page 2> 

STEP SEVEHi The power supply should, lift right upo then remove the 
connector on the power supply that goes to the CPU (four prong white 
connector). The white connector has a push-in tab to release it, 

STEP EIGHT: Now unscrew the three screws laarked < in Figure lA froa 
the CPU (also keeping these screws separate) o Gently lift up the 
CPU until you see the keyboard connector wires. Then carefully 
remove the connector by gently wiggling it back and forth with an 
outward pulling pressure. 

STEP HIHHj Turn the CPU 
over and you should see 
something like Fig. IBo 
The main component to 
worry about is th© 
cartridge port. This is 
what the cartridges are 
plugged in and out of. 
Remove it by pulling up 
gently while wiggling it 
from side to side» it 
should whip right out. 

STEP TEH: With isopropyl 
alcohol and a lint-free 
cloth. clean off the 

contacts that actually go into the CPU* Meast 
remove the cover of the cartridge port (see 
FIG. 2B on how to remove it) and clean. Vith 
a lint-free cloth and a flat edge push the 
cloth into the connector^ then pour Just a 
little alcohol onto the clothp let it sit for 
a ninute» then remove the cloth. Repeat this 
process until the dirt no longer accumulates 
on the cloth. Do the same for the contacts 
on the CPU itself- 
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STEP ELEVEHs ifow that you have everything 
cleaned up, thl3 is a good time to r^splacc 
the keyboard, if you want. Four '2orn>t'^ ^o\d 
l\ in, remove hhoc3 :r3 marked in FIG. ii\ .ind© 
the old keyboard wiii slip right out, an'i th'? 
n--.7 one rir:ht in. :'or^tinies the cartri-J-« «;trlp hoL-lor an rh^ t'Dp 
of the keyboard could L*? loose. . i havo to»jna tha^. u:::^'^iiy « pull 
will remove it and under it iu usually tape. R^iiv.ovn tha v/orr.-otit 
t.Tpe dnd Jurst stick th*^ 5:nrlp holder back on. If you decide not to 
replace the k^^yboard, ju-st reverrre tno above stoprs and put every- 
lhLn7 back together. 



n:(uitinufv4 On 
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CLEAJriHG YOUR 99/4A lUSIDH OUT, . . <Caatlntaed From Page 3> 

STEP TWELVE: If you are having trouble with your computer and you ^ 
think It might need a cleaning and you don't want to go through the 
easy-to-follow-steps I have provided, Just contact me at 361-6019 
and I "will do it for you. I will also replace the keyboard and 
power supply (It's recommended the power supply be replaced because 
of the better quality ones available now) for the meager sum of SlO 
for the works ~ I provide the power supply, you supply ti-vi keyboard. 

AFTESVOBD: Thanks to Ed Hegdahl who^ volunteered his computer ^o be 
my first victim?*, Doug Ddggitt who was the first to try this article 
and then pointed out any mistakes, ^nd finally thanks to Al Stump and 
the Chicago Users Group who made our clean consoles possible. 
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C CURE FW LOtt-UP OA tht 

By DOUSTKOmS 



The folloHinq article Mas taken fro« the January 1984 
issue of SOFTEX, an Australian User 6roup publication. 

There is nothinq lore exasperating than to have 
spent tiae typing in data or a prograt into the coiputer 
Khen it suddenly •Locks-up'. When a coeputer really 
begins to foul up you will find it aliost iipossible to 
load Extended Basic (this aodult uses aore pins than 
•ost) and the coaputer aill "die' at any tiae. The only 
thing left to do is to switch off and start again. 

Initially , oily build-ups, static, and various 
other causes were thought to he the cause for this. 
While they can and do at tiasa caust lock-ups, this is 
not the reason for persistent probleis in this area. 

Hell, ra pleased to say that ther® is a cure, 
for ahat is essentially a design problea. The aain 
culprit is the Module port, which is not rigidly 
supported inside the coaputer, and with regular use the 
contact plug aoves and breaks a perfect contact, causing 
^ lock-ups. 

The aethod reported here does cure the lock-up, 
as I've had to use it on ay coaputer, which reached a 
stage where it becaae alaost lapossible to use. If your 
coaputer iss under warranty, then take it back to Tl to 
correct, but if not then try tht following with the 
understanding that Softex P/L takes no responsibility for 
any daaage caused while undertaking this. It appears 
soae coaputers are aore susceptible than others, I guess 
the aam precaution to take is to always take out and put 
new aodules in carefully, as if roughly handled then 
there is a chance of aoveatnt being caused. 

The cure can bt aadt within a IS ainutt period, 
with the only tools being required are a stall Phillips 
head screwdriver and a sharp fint pointed knife. If you 
have soae circuit board deantr handy, then this could be 
used to clean the contacts, rather than burring thet 
slightly with the knife, which gives a better contact. 
In the course of this exercist you can sat how your 
coaputer was put together, although you do not uncover 
the aain circuitry. Use tht photographs accoapanying 
this article to guide you along with tht following 
detailed steps. 

I. Unplug your coaputer, and take it over to a 
table or bench that has been covered with a blanket or 
other non-scratching aaterial. Place the coaputer upside 
down, with the front edge (thin edge) facing you. 



2. Next, find the 7 retaining screws that hold the 
case together, 4 along the front and 3 iabedded at the 
rear. Take a saall Phillips head screwdriver and reaove 
these screws, being careful not to lose thea or place 
thea where they can be tixed up with others reaoved 
later. 



— w — 

Main Circuit Board 



s • Screws to bo removod 

?t 




Diagram ■howing aeraws to bo removod. 



5. Gently pull the On/Off slide switch out by 
pulling it toward ycu, then place this down where it will 
not get lost. 

4. Carefully begin lifting the bottoa of the 
coaputer ase off, exposing the insides. Take careful 
note where everything is situated, as this is how it is 
to look before vou put it all back together. Take note 
particularly of the 4 wires runninj frot tht power plug 
to the circuit board exposed on the bottoa left corner 
(power supply board). Photograph No. 1 shows you what 
you will find on reaoving tht covtr, but note that the 
wires going across the silver attal shielding on the aam 
circuit board should bt further to the left. 




Ptioto l.-Vtow thowing exposed Circuit Boards 

5. Lift the wires and power socket and place on 
the left side of tht console. Mote how the socket sits 
in place. 



IHE.PHILADELPHIA.AREA.IIr22/4A.ySER^ 



i. Locate the 2 screNS on the right side of the 
/ Doner circuit board, (see sketch) and reeove thei. 
Carefully lift up this board, noting the 2 locating pins 
(plastic), and place the board to the front and left of 
the lain circuit board (see photograph No. 2). 




Photo 2.-Power Board removed 

Locate the 3 screws to be reioved froi the tain 

circuit board (covered in cetal shielding) froi the 
sketch, and reiove. 



7. 



8. Next, lift this board up, hanging on to the 
shielding, carefully noting the locating plastic pins, 
and turn this up to expose the underneath as shoNn in 
photograph No. 3. You nil I see a seal I circuit board 
nith a plug attached (Module socket), Nhich is the cause 
of all your probleas. 




Photo 3.-Module Socket connected to main drculi Board 

9. Take hold on both sides of the circuit board and 
gently pry this out of the socket going into the 
shielding. After reioving this, lay the shielded board 
down again approxiaately in its old position. 



contacts between the circuit board and the socket in the 
•ain circuit board. These contacts should be cleaned 
with the circuit board cleaner or carefully using a fine 
pointed I'nife where the surface of the 36 contacts should 
be scraped BUT only in the center and not across the 
whole surface or there is a danger of lifting the tracks. 
The idea of scraping is to burr the edge slightly so that 
on reassetbly better contact will be assured. Those with 
circuit board cleaner can scrub the surface clean. 




Ptioco 4.-Module Socket on Keyboard 

11. Next, use a fine knife point with a piece of rag 
wrapped around it and then rub this into the socket 
attached to the circuit board. You will probably find 
the rag covered in black froa the dirt introduced by your 
aodules. After cleaning this socket, you are ready to 
reasseable your coaputer. 

12. Replace the socket, aaking sure it is firaiy 
hoae and the aetal guide on the other side is properly 
seated. 

13. Carefully refit the aain circuit board over the 
locating pins, and replace the 3 screws. 



14. Refit the power board siailarly, being 
that the wires underneath are not restricted. 



careful 



15. Now carefully route the power cord and plug 
across the aetal shielding and aake sure this is sitting 
flat. Use a piece of tape if it will not stay in place. 
Hake sure the wire does not restrict the peripheral 
socket and does not protrude higher than necessary, as 
the backing will not sit in place. 

16. Fit the back cover over again, and when you have 
it sitting correctly, refit the 7 screws. 

17. Push the slide switch back into its proper place 
and then check that you have no screws or parts left 
over. 



10. Now you have the culprit in your hands, this 
being shown in photograph No. 4, lying on the keyboard 
circuit board. The aain cause of probleas is bad 



18. Reset your coaputer up again and switch on and 
you should be rewarded with lock-up free operation again. 



IHi_PtiIt.AQ€l.£HId.d6id.II=3S^^d.U§56Sl-&8QUe.lN92f 



HoptfuUy thi abovt Mill bi tht last probln you 
eipiritnci aith tht 'Ixkiip*, but if it ri-occuri iftin 
ifter further u«i, thm riptat tht ibovt. I pirioniUy 
havi experienctd tht probln 3 tiiti nov, thi firit titt 
n repairtd tht cotputtr, nith tystU carrying out tht 
ibovt proMduri tuiet sioct. Stvtral tonthi of htavy ust 
took placi bttuttn thiit occurancis, but ft btginnin) to 
think of sending a»ay for ont o* thost 'llidgifs' ladt by 
Miviront Uduitrit* to lt$«t« tht chanct of todult 
changing causing probltts in the futurt. I aust also 
eephisue that over 3 years this has been the only 
problee I have experienced uitb tht 99/4 and 99/4ft 
coaputirs. 

Don't bt frighttntd to carry oat tht abovt 
procedure if you do have lock-up problHS, as 1 can 
assure you it is heaven to have rtliability. 

Lock-ups art a fairly connon problti tiptritnctd 
Mith tht TI-99/4A's and «t uould apprKiati a nott of 
your experiences with this. 



<KKKKKXKHK><XX><HKXK 



rt is now October, and Thanksgiving has 
been and passed. I wonder if we have 
onything to be thankful for? Supposedly the 
new trade agreement will be accepted. 
Then, perhaps, we will have access to other 
sources of hardware, that will be cheaper? 
At least we won't have extra charges tacked 
on our U.S. purchases, such as the one I 
paid recently for an AMIGA 1080 MONITOR. 

No, I'm not going AMIGA. The monitor has 
ail that we^ need. If the indication is 
valid, from 9640 owners, we will all go to 
chis monitor, due to the fact that we can 
use it with composite (RCA plugs) and RGB 
ANALOG, and TTL with sound. T am using it 
now, to read and run any prograa that I 
have. Let me tell you, it is nice to get» 
what others are used to. in the TI -Monitor. 
Super Steady Video, with no wave action 
across the screen, as I had, with a TV 
hookup. In the future, I will have the RGB 
going, with the standard TI console, with 
the help of ^the 9928 VDP chip. Or, how 
about the Digit Systems 80 column 
^?f®rX2£®.-,.^^^*.,?9 can^get 80 columns, with 
ail 1921C Video Chip, the Yamahs 9938 chip, 
that the Geneve 9640 uses. To work with 
our standard console. Perhaps, the 
Ballmann 32k, will be the Ballmann 64k in 
the console, when they find the right 
decoders to do it. If the TI world goes, 
the way I suspect it will. There will be 
us, who stay with the standard, (altered) 
console, with the 64k modification in the 
console, and those of us, who go Myarc 
9640, or its' decendant?! I say, decendant, 
due to the statements in tne Harrisburs 
Fair review. We have access to all the 
latest news, due to downloads from the 
GEnie network. The Harrisburg PA review 
indicated from the a sales rep. froa 
Myarc, that they have another computer in 
the wings, to be sprung at the next Comdex 
computer show. I believe this is in Las 
Vegas, at the beginning of the year?! The 
^Yyarc DOS system is going through the 
Gems IS stage, which is a fine example to 
us, the end -users, being able to watch a 
system, develop;^ before our eyes. True, it 
IS painful,^ If you have the direct 
first-hand drama, as I have seen unfold, 
via news on the GEnie, from detractors, who 
complain about it, or the actual developers 
of the software, who have first hand 
knc.aedffe and release the various versions 
of the System operations. Such as the OOST 
or the versions of the Word Processors, 
Spreadsheets, ^ and Art Works cosing! 
>licropendiu8 lays it all out, in their 
latest issue. They don*t criticixe, just 
report. We* have to be *.hankful to be the 
witnesses of it. .^'v:re else, in 
cqmputerland, would we mi able to see it. 
If we look. M will set-, what no other 
end-user of any other '::n*.nuter, would or 
will ever ?m! Perhaps yo.; aon't appreciate 
this. Well think abon . it! The other 
computers such as Atari t040st, or the 
Amiga, and lately, the la.l PS/2 have gone 
through, or are going r.rirough the very 
throws of development, that the GENEVE 9640 
is going through, right now. 



SS^426 °^oP2^"^Sf transitions, I've got. 
SX««« yK Ra<*^o-Electronics Alpha Buffer 
f?i2?-Ki^^°?P"- Zakariesen gave it the 
final blessing, since it was he who f isured 

Sv' 'okimiSr ^ig"*S ?^^P the^ cablf'^tS 

Okimatc 20 printer, needed oower 
•flimentary. as Holms would say. I Really 
did do most of the work on it. with help 
from Don Smythe, who kept the vigilence o? 
?91!^B!~i '•ignt order.* Me, I did 

the board drillms and the soldering, and 

t5%J°Si?li''L °? "^^^^28 sources o?'whl?e 
to get mylar drawings made, or chips. It 
cost about 65 CDNi, but not includlAg the 
Auget socket pins, or mounting box or 
switches. It^ would have been simpler to 
have a Ram Card, instead. However we 
started this before all those Ram CardI 
M*5r ""J:?""^-. I J^f^have a Place to duSp 
62.7IC of output, independent of Ram Cards 
or Computer! When I get a Ras Card, I will 
still get my computer back a little faster, 
yes? Anywav, I learned a lot, which is the 
most important? 

Nest thing to tackle is the RGB converter, 
or Imagpise (Steve Ciareia's) Digitizer 
5ith%hi*Tf?99/4Al!'''' Oi8iti2er%orking 

The RGB converter is no longer made by TI. 
Does anyone know of a company that does. 
It is called a EVH.RGBCNV-01™6hlSh StSvi 
Schsitt supplied the Application Report and 
Scheaatics. His article in Ryte-Data, is 
£or TTL only, and does not intend to make 
boards or build the ANALOG version. He 
said, to me, on the phone, that the ANALOG 
version^ is cheaper and easier than his TTL 
version?!^ And, get this, the TTL loses 
colors. Anybody - Interested? 

Don Caspbeil collected the Ann Rhein 
article from the Chicago Users - 
Newsletters, on how to output pictures 
through^ the Formatter of TI -Writer. It is 
included with^the Club circulation of this 
newsletter. Gary Snow has collected a list 
of other club newsletters, into a reliable 
list. Seems the other clubs, including 
software makers, such as OS, are interested 
in receiving a monthly copy? There are 24 
on the list, some CDNs. mostly U.S. I 
Wonder ^how we gathered so many •other- 
fans. Can't be that we have too much to 
contribute. ^ Naybe we contribute to the 
lifeblood of our computers? A sort of 
assistance in the pulse of it? 

If you are at all interested in the club, 
the minimus you should do is get a modem. 
This is a whole new world. Our club BBS 
has enough capacity to Upload and Download. 
Our main Sysop is ready to make available 
any fairware. or public dose in piece of 
software!! Believe me, there are piles of 
*em. A lot, of course, is downloaded from 
the GEnie. We have about 4-5 accessible 
members of the GEnie, who contribute to our 
BBS. So why anguish, onvour own. or wait 
for monthly meetings. G£T^N0DENIn6! ! 

Dave Levering 
Calgary 99ers 



BACKGROUND NOBSE 
with th# R.r. Modulator 



When exper i<(^ncing background noi«#f such as humming or buzzing, 
with th# R. F. Modulator, internal adjustment in the Modulator will 
usually alleviate the problem. This can be accomplished by the user by 
following the steps below and referencing the illustration below. This 
procedure is to be done while all equipment is on and operating. If 
you have the old version of the TI900 Video Modulator, this procedure 
does not apply. 

Materials requiredi one small, flat, thin-bladed screwdriver 
To correct the noise difficulty! 

1) Turn the volume of the television all the way down, but do not 
turn it offr 

2) Select thf Master Title Screen on the computer (FCTN*, if 
necessary) f 

3> Using the title screen color grid, fine tune the television to 
the best color picture} 

4) With the screwdriver, pry off the lid of the Modulator box by 
lifting under one edge of the lid neat the indentions holding it on; 

S> Lift off the lid and turn the television volume up to half 
(30%) I 

6) Insert the blad# of the screwdriver into the slot of the small 
box labelled CVI (see fig.) and turn it slightly until the backgrounc 
noise is at a minimum (should take less that l/Sth of a turn)} 

7) After bending the Modulator lid edge back into plac#, put it 
back over tha Modulator box and press it firmly into place until it 




snaps. 



The system is now ready for optimum usage. 







e 
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VIDEO MONITOR TOR /I'OUR T.I. 
by Rich Rehf eldt 



So you want to put a Video Monitor on your T.I. 

Now you know you don* t need the modulator anymore at this time. 

Parts that you will need: 

1 Plug R.S. 274-005 5 Pin Din or Equal 

2 RCA Phono Plugs R.S. 274-339 or Equal See Note* 
1 Roll of shield wire R.S. 278-751 or Equal 

1 gave Radio Shack Part Numbers for your convenience, or use any type 
want or can get . 

Step-1 Cut shield wire to length you need two equal pieces to go from 
the computer to the monitor. 

Step-2 Solder RCA connectori one to each length of shielded wire. Do 
not short connector. 

otep-3 Connect center conductor of. one piece of cable to Pin 4. ThiJ 
13 Video. 

Step-4 Connect center conductor of other piece of cable Pine 3. this 
13 sound. ; , 

Step-5 Connect the shield of both cables to Pin 2. This is return. 

Notes 

Be sure the shielded wire and connectors do not have any shorts. 

♦ This type of connector might vary with the type of monitor that you 

may have. 




VIEW CONNECTOR LOOKING FROM BACK SIDE OP CoNNECTlvR 



CPY r I just read in th« CHICAGO USERS GROUP'S n«%i«letter the 
CHICAGO TItiESf Octobsr edition, mhmrm th« m«mb«r«hio chairman 
aooioqised to th« group for diembe^s navinq to M«it in lin« %o lonq to 
rsnsw their momborehip ! (Um should be so lucky*) 

LAUGH ! It's tim# to go noM. 9ut be-fore t de« let mm leave you 
v«t tn tne immortal Mords Q<f no one in oarticulart^ who might have eaidi 
•If vou mxse one W^sue o^ a maqasine, it will be the one with the 
article you most wanted to read.** (Does not aooly to this publication.) 

"9Ye"t»- for now ! 
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BUILD YOUR OWN DUAL CASSETTE CABLE 
by Rich Renth 

Hera is uiireing for a TI Dual Cassatte Cable* if you are in the 
building mood again. If you want a single cassette leave out # cable. 

1 = aaa cassette control tii 

6 i f l 1 ^ IQ CASSETTE CONTROL »2 



7 



3 

5 
3 



BLACK 

SPKR OUT FROH CASSETTE #1 



RED 

5 ■■> ■ —fc ^ MIC INPUT TO CASSETTE *l 





RED 

MIC INPUT TO CASSETTE tt2 



2 RED - RS 274-287 MINI PLUS 

3 BLACK - RS 274-287 MINE PLUS 

2 BLACK - RS 274-289 3/32 SUBMINI PLUS 
I 9PIN FEMALE RS 276-1538 D TYPE 
1 HOOD RS 276-1539 

1 MINiJtURE WITH SPIRAL WRAP SHIELD RS-278-752 




COLOR BLEND 



If you want pastsl colors In your programs, make every ^other dot in 
your CHAR a ono or a aoro and thon call tho background color to be 
white (16). Ths program belot* will Changs the cyan color to a pastel 
shads 



90 CALL SCREEN (16) 
100 CALL C0L0R(1>8.16) 
110 CALL CHAR(32."55AA55AA55AA55A( 
120 CALL CLEAR 
130 SOTO 130 



5 

_ _ _ _ lumbi 

colors*"'aohn Johnson, (Cedar Valey 99' ars Users Group) 



Try also 14, 12, 10, and 2 as the sicond number j« othe. 
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GREEN MONITOR BLUES 
COLOUR KILLER FOR THE TI-99/4A 



BY PAUL LANOIE / RICHARD BAILEY NH99ER USER GROUP 

Announclns thm COLOUR KILLER FOR THE TI-99/4A0 m hardwar* 

Biodif Icatlon 4ar the console^ that Mill let you select colour or. 

black and Mhite output «ro« the TI-99/4A. 

This modification adds a capacitor and a snitch to your console, 
(cheap and easyl* One snitch position yields a noraial colour 
output from your console, the other yields an output that has no 
colour. Connect the console to a colour T.V. with the snitch nith 
the switch in this position and you Hill see a black and white 
picture. Connect to a monochrome monitor and you will see the 
picture that I've been after all alongl a nice display with 
different levels of brishtness representins the rangeof colours. 
And best of all, you still have the sharpness and resolution 
available from a monitor in display text. 

A technical explaination. First let me say that both Bailey and I 
consider the workings of a television to be in the realm of 
'maQic*. However some very persistent research has led to the 
following conclusion. The Video Display Processor in the concole 
puts out what is called a 'composite video* signal to your monitor^ 
or your R.F. modulator if your are using a T.V. This signal, when 
in colour, contains what is called the "colour burst*. When the 
signal is black and white the 'colour burst* im not present. So 
then the object of the hardware modification is to get rid of the 
colour burst portion of the 'Composite Video* signal. 

Now pick up your Radio Shack electronics data book <RSII62-20401 , 
and you will find out that the colour burst portion of 'Composite 
Video* is a signal with a frequency of 3.979949 MHZ. Go to the 
schematic of the TI-99/4A and see that the output of the VDP 
(9918A) is on pin 36. Connected to pin 36 is an item called L202. 
This is an induction coil, often called a choke. What you do is 
add a lOO PF capacitor in parallel with this choke. The result is 
a tuned circuit that will kill the 3.979949 MHZ portion of the 
video signal. Put a switch on the back of you console in series 
with the added capacitor, and you will now nave a switch selectable 
'Colour Burst Filter*. 

The sketches for this change are shown here, the schematic on the 
left and the pictorial of the right-rear corner of the main circuit 
board on the right. By the way, the cost of this modification is 
about TO cents for the capacitor CRadio Shack 272-1921, plus 01.69 
for the switch (Radio Shack 279-192 or 279-6131. 





Sep/- 



JOYSTICK/ ALPHA LOCK KEY FIX 
This project has appeared in numerous 
-yew .?#tters and publications. By addina 
diods th© ALPHA LOCK ksy will no 
>ger intsrfsrs with ths joystick UP 
?ction. I read a newsletter article 
re one person complained that his 
PHA LOCK key didn't function properly 
ter the modification but he must have 
de ah error in installation. I have 
Jified two consoles; one on the 
yboard and the other on the main board 
d both work perfectly. It is very easy 
do. 



9901 



nn 470 



PIM 470 



5iJ 



fUTBt* 




j Lim 








I LOCK 



AW IMtfl OIQBI 



PUJi 



ImproMtd Vidto 

bXf Bob Lawsom 

In my trtvtls through the Ttxas Instruments nanutlSi 
sptcificallx tht TM8-99189 28»2? Manual 9 I rtad^'Tht load rtsistor 
CRLf pin 34 to ground) dtf ints the sharpness of the edges on the 
video signals* A lo^er resistor ualue gives faster fall times and 
a sharper picture.* Hmmm! I don^t remember any 330 ohm 
resistors* 

Uelli I pulled out the *TI Console and Peripheral Manual 9 
and sure enough 9 R212 pin 36 to oround mas 560 ohms per the 
schematic. The next step was to check out a console9 and well xou 
guessed it9 R212 was 560 ohms9 not 330 ohms as recommended in the 
TI Manual! 

Next step was to try some different value resistors9 330 
ohms seems to be about the best common value resistor to use* 
I wonder why TI chose to use 560 ohms* I did find one old TI 
Manual which recommended 390 ohms (1979) 9 but they^re sometimes 
hard to find in 1/4 watt* This 30 cent change gives about a 4es<9 
that^s right9 I ««id 40% improvement in the picture* The 
improvement is so good9 you^ll wonder where the UHITE SHADOUS 
UiENT. 

OXT0i*S MTtt Sob* of fou «f bmam oowftmi if 
titt dtflitmuoi • lei? pia 326 to yvmd; la tkm 
Mcond piratrapli abovt. 

Ihtr* trt always dirftranett M 
you art uslnf and M aehMUea 
that you art rtftrtneltif • Bob la 
tlvlnt you tht aoat ooMiUy uaod 
eonaolt layout tn tht drawing to 
tht right* If your oonaelt dots 
net oateh, follow tht pin 36 trm 
tht VDF ehlpt through two dtvleta 
calltd inductori to tht rttlator 
to ground. Rtplaet that rtsistor 
with a 330 oho rtsistor. 

J.f .V. (Mtst Htm 99*ira> 





ThI m ihf VDP 
LOAD RESISTOR 

1=3 □ 



Chanse rron 5U to 330 
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TDPIY CDNTRDLLERS 

by JAMES P. DONOVAN 
BLUEGRASS 99 COMPUTER SOCIETY, INC. 



The Twiy Tutor cow^uter wts discontinued several 
years ago. Fortunately this con^uter used the 
9900 microprocessor and was based on TI Extended 
BASIC, Although not totally compatible, the two 
systems are very similar. Recently the Zayre 
stores In Loulsvlllet KY have started selling the 
Tomy computer, modules, and the Joy Controllers. 
The modules will not work with the TI directly! 

I purchased a set of Joy Controllers for S4.99 at 
Zayre, and they are very similar to TI in wiring. 
These controllers use the control disk operated by 
your thiiobo similar to the IntelHvlslon Games 
control lers« A male and a female 08-9 connector, 
and seven small pieces of wire are all that is 
necessary to convert the Tomy controllers to TI. 
The wiring Is as follows? 



MALE FEMALE 
276-1537 j-^^ ' 276 -1538 



TOMY 



TI 



The Toiv controllers have two fire buttons, SL and 
SR» on each controller, I wired the unit so both 
fire buttons on each controller operate. The 
controllers actually use snap switches and, like 
the TI9 also have eight positions. t»«* Jom^ 
controllers have a wore sensitive feel than . 
controllers, and I think they provide a 9 j 
replacement for the TI, once one gets accustomec' 
to the thumb control. 



^ TOMY JOY CONTROLLERS WIRING DIAGRAM 
I ^ ^ ^ ^ ^ ^ 



u 
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the following article is from the Airport area computer club. Coraopolis, 
Penneylvania 

TRAKBALL FOR THE TI : I w^e wendering through the locel HILLS etore when 
I found zhmZ they had ATARI trakbeile for under $10.00, Not being able 
zo pose up e bargain, I bought: one to eee how well it would work with 
the TI. The storee mey not heve eny left by now, but I thougnt I would 
paae along whet I found out 

I got the trakball controller home end plugged It into my adnpter for 
ATARI type joyotlcka end found thet it did not work. Not willing i:n 
give up without a fight, I removed the ecrewe on the bottom of trie 
controller cind carefully pried the ceee epart. There are twu posts in 
the bottom of the case that fit into the top helf that make getting the 
case apart a little difficult, but not impoeeible. I wee very impressed 
with the construction of the controller internele* It ueee two slotted 
wheels with opticel seneora to determine direction, one for up-down, and 
one for left-right. There were eleo eeverel Integreted circuite, 
reeistore, end cepicitore on e printed circuit boerd. Seeing; ell theee 
components, I knew why the thing didn't work - the TI does not eupply 
the power to meke it run. One cell to e friend eith en ATARI type gome 
end I leerned that the controller ehould be eupplied with 5 volte. 
Since I had a spare 9 volt OC celouletor eupply eround the houee, I 
decided to use thet. After e trip to buy e 5 volt regulator (7805), 220 
mfd cepecitor, e minieture Jeck^ end e couple of diodes (1N4001), I 
built the following circuit: 




I instelled the Jeck in the lower pert of the ceee end wired the 
components directly to it. The power wire is the orsnge wire in the 
joyetick cable. I eoldered the ground wire to the bleck wire et one of 
the fire buttons. 

Ae for the ueefullneee of this controllsri I found it works wsll with 
ATARI'S CENTIPEDE, snd I hsd some eucoeee with MOONSWEEPER. Don't even 
consider ueing it with e geme thet freezes up if a diegonel is chosan, 
such ae PARSED. The reeults ere thet you will eurely loee e ehip. One 
leet thing, the controller hee e ewitch merked TRAKBALL/ JOYSTICK. Uss 
it in ths JOYSTICK position, ss ths instructions indieete for using it 
with most of ths ATARI gsmse. 



BILL 0R0N09 7 

W# r#e»lv#4 a l#tt#r ♦row Bill In 
Spain. •P#elfieally on a bus rid* 
ovar (obvioualy) poor tarrain to 
Madrid. Sounda lika our ariiela ia 
dalayad to naxt isaua. Hia dutiaa ara 
daaandinty 16 houra a day to problam 
•hoot aoma aqulpnant problama. 

X suppoaa that, with tha tima la^ 
ovaraaaa maana waMl aaa aoma mora 
^raat matarial, latar. % 



XNCENTZVS PROOIiCT ORAM 



Hold ti^ht, ha haan*t diaappaarad. 

- by Mark G. lUebb 
fltori to TI-99/40 Joy-itick Conuersion 

Here is a way to use that old Joystick that haa been under foot ainea 
gour Atari game ayatem vaa aupereaded by your f I. 



Coutrl^ht bribary tim*> 

During tha naxt 90 daya, until 
Novambar 21at, a^tar tha Chicago Uaara 
Group TX FAXRE, wa ara conduct inQ a 
aubacribar Mncantiva* promotion: 

Tha product ^iva away ia opan to 
•11 TX 99/4A ownara * two claaaaa of 
prixaa will ba oiimrmd. For antranta 
who aand in thair nama and addraaa on a 
poateard markad "99/44 XNCENTIve*, wa 
Nill ba 9ivin^ away tha following 
produeta: your chqica o#- 





Cut the cable aa cloae to tha 
plug as possible to keep aa 
much length as possible. 



Trim back tha outer insulation 
V4 to V$ of an inch. Then trim 
back tha insulation on each virt 
^At of an inch. 





Tin tha vf ra tips and aoldar In 
tha following mannar: 
WhItato pinS Black to pin 7 
Orange to pin 4 Blue to pin 8 
Green to pin 5 Brown to pin 9 



It fa not necaaaarv to opan tht 
Joyatick to complata tha proeeaa 
but if you do theaa are tha wf rt 
connections on tha board f naida. 

- 12 J 



*Uid9at* Cartridge 



i • Navaroni 
Expandar 

2« StarShip Pa^aaua bv 

Not-Polyoptiea (caaaatta Basic) 

3. Ni^ht Niaaion by Millars 
Oraphica (caaaatta Extandad 
Baaie) 

4. Hicreaur^aon <TX modula) 



•ubaerlbara to R/o COMPUTINO 
draw wilt includa your choics 



XX Olua (hi9h 



For 
tha 

o4l 

i* Bxtandad Baaie 
raaolution modula) 

2. 32k Mamory Expanaion unit 

3. OPt Aaaambtar Packava with 

XNTERN and^ OPU Linkar (32r</dlsU) 

4. HiniHamory Protprammina Modula 

5. Supar Clock Support, INTERN 
book and Baaic Compilar (disk) 

6. Li^atima subscription w/ disk 
to R/O COWPUTXNO. 

Soaathln^ for avaryona! No 
purehaaa la raqulrad to mntmr tha 
draM. Sand In your nama and 
•ddraaa on a poateard« atatina 
your choica of product. Tha draw 
la opan to all TX 99/4A ownara. 



Vf our promotional draw 
eloaaa Novambar 29th, 1986. 
Ulnnara namaa will ba publiahad 
In tha Oaeambar 1984 laaua. 
^^•Ma paaa tha word alon^ to 

Imli\t!^lT^iS* y®**** <jroup and 

•ny otnar 99 ownaraf 

DO XT TODAY f 



BURGLAR ALARM 



Th© program listed allows you to us« your spars TI consols as a burglar 
alarm with vsry littls invsstmsnt s:icspt for a bit of tims. 

Ths actual program is vsry simp Is and can bs modifisd to suit your own ^ 
particular nssds. This particular vsrsion has a lot of statsmsnts that allow 
you to sss what is going on in ths program^^whils running a dsmonstration, 
howsvsr thsy can bs rsmovsd quits sasily with no sffsct on ths opsration of ti 
program. Just a fsw cautions though. Undsr stand ths program first bsfors makir 
any drastic changss. Ths othsr prscaution is not to uss your psrimstsr loop or 
ths sams Joystick "dirsction" as ths sntry ksyswitch. (sg. if you uss the UP 
position for ths ksyswitch do not uss this dirsction for ths psrimstsr loop 
svsn if it is opposits Joysticks) Ths program is sst to uss ths UP position o 
Joystick 2 for ths sntry ksyswitch and ths DOWN position of Joystick 1 for th 
psrimstsr loop. It is also possibls to uss ths othsr Joystick dirsctions (wi th 
appropiats program mods)* to havs mors than ons loop. Rsmsmbsr^ this program 
will run as a standalons rout ins but is intsndsd to bs modifisd or totally 
rswrittsn by yoursslf to suit your particular Job. Ths intsntion of this 
program was to bs as simpls as possibls and not rsquirs any psriphsrals or 
modulss. Host of us havs a sscond consols so hsrs is a good uss for it other 
than a paper wsight. 

To sst up ths alarm you will nssd ths followingi 

1. TZ consols 

2. Normally open magnstic or pushbutton switchss for sach door on the 
perimeter loop. (Radio Shack #49-499 or tt49-497) With changes to ths program 
(using ths firs buttons and othsr positions)you may add othsr protsction loop< 
but you must insurs that you havs ons switch per loop when using ths normally 
clossd switchss^ You may use as many switchss of the normally open version on 
ths loop as you wish. 

3. Entry ksyswitch (Radio Shack •49-SlS) or a hiddsn SPST .toggls switch. 

4. An audio ampllfisr and spsaksr(s) (Your stsrso amplifisr will work Jut 
fine but the alarm will only be soundsd in ths houss) ^ 

5. A cabls to hook ths audio out port from ths consols to ths amp. (If yoc 
havs a monitor cable thess will work fine. Some are available for the TI from 
Super Valu storss for •10.9S) 

6. Joystick connsct or (Radio Shack tt276^1858) 

7. Hook-up wirs 

To run a simpls dsmonstration of ths program you will nssd two Joysticks 
and your TV or monitor. 

First 9 you may want to set the delay variables in linss ISO and 160. Line 
ISO is ths SMit dslay variabls. This allows you time to Isavs ths houss aftsr 
you turn on ths ksyswitch. If you mount the keyswiteh outdoors, thsn sst this 
variabls to 1. 

The variabls in line 160 ssts the entry delay. This ons allows you tims 
sntsr your home and disarm ths systsm with ths ksyswitch bsfors ths alarm 
sounds. Rsmsmbsr to sst this one on the fast sids bseauss it also dslays in t 
svsnt of a brsak*-in. 

Whsn you type RUN, ths words 'TLEASB REMOVE ALPHA LOCK'* and "PRESS T 
CONTINUE" appear. Follow the instructions and nsxt comss "^PERIMETER CHECK 
(Y/N)?**. If you prsss ths program Jumps to lins 700 and chscks Joystick i 
for any opsnings in the protection loop. If an opening is found (such as Jl in 
ths csntsr position) ths jsrogram sounds a warning and tslls you too chsck and 
rsmsdy ths situation. Do this by moving Jl to ths down position and holding l 
thsrs. Now push ths '*R'* ksy and ths program goss back to lins 310 and sounds 
ths OK chime. 

The word ''UNARMED'* appears and tslls you that ths systsm is now rsady fo 
input from ths ksyswitch. Whsn you turn ths ksyswitch on (by holding J2 in the 
UP position and Jl in ths DOWN position) ths program goss to ths sxit dslay ^ 
loop. This loop allows you to Isavs your homs without triggsring ths systsm. 
Ones this timss out ths program bsgins looping and chscking sach of ths 
Joysticks for a Changs in stats. 



HEETin inwiB 

The June ieeting: ft swap leet Mas held and aas not too successful due 
to the poor turn-out and lack of iteis to be sold. HoMver soae business 
«5 transacted and a raffle ms held. The prize nas a 'ereen-Screen- 
aonitor that eas donated to the club. The winner.. .Joe Costa III. Coee to 
the ftugust leeting, taybe we'll have soie tore. 

The attendance at the July iHtinq was not as good and therefore no 
club business occured. ft Lite-Pen load proqae was deionstrated by Edgar 
Lecuyer fret 7:30 to 8:00. Due to the lack of a priie, a raffle was not 
held. 

- Reported by Edgar Lecuyer 



ft LIlE-fOi UMI 

The following prograa provides another aplication for the Lite-Pen 
created by the San Fransico Wers. To build the pen follow the diagrae in 
the Hay Issue. (See Bike Bates if you need a copy) The prograi is in 
Extended Basic and requires 32K. 

p.S. I still have sote FREE photxtlls if anybody wants ont. (Edgar) 

.... CftLL SCREEH :: CftLL CHftR ;: CftLL CHftRPftT :: CftU HCHftR 
30 ft,C,X,Y,D,DR,J,K,RD,DI,DY,P,V,ll,PP,Q,R,AA,E»0 

40 A$,S6$,ll,M«" 
50 HP- 

60 ! LITE-PEH-LOAOER 
70 ! FOR LITE-PEN HADE BY 
80 I SftN-FRANClSCO 99ERS 
90 ! PROGRAM BY: 
100 ! ED6AR C. LECUYER 
110 ! CLUB99-ATTLEBR0, Hft. 
120 ! 5/27/87 
130 CALL CLEAR 
MO CALL SCREEII(2) 
, 150 FOR C»65 TO 90 

160 CALL CHARPftTtC,»):t CAU CHAR(C*32,M». 

laJ Jo"c»2 TO B » CALL CQL0R(C,B,2):: CALL C0L0I(CM,2,16):: HEIT C 
190 CALL CHftR(l2B,*FFFFFFFFFFFFFFFF') 
200 CALL CQL(nt(13,li,U> 

210 CALL CHAR(136,'242424242«2«2424'):: CALL CBL0R(14,8,2) 



PABEt 3 



1100 60SUI 1190 

1110 DISPLAY ATU2,lM'liai LOAOIM: 'iPSKPt 

1120 CALL miT :: CALL PEEK(-31952,PP,BIj: CALL PEEK(PP6*«-65534,PP,(»:: 

6*Q-6SS34 u U«'DSK*ISTRt(0R)l*.'U>6t(P»!! CALL LOAO(R,LEN(ItM 

U30 FOR AA«1 TO LENIltl:: CAU L0A0(R^,ASC(SE6t(II,AA,l))>:: KIT AA 

LOAD(R>M,0):: GOTO 1220 

1140 ! CLEAR SCREEN 

1150 CALL HCHAR(3, 1,128,32) 

1160 FOR E<3 TO 24 

1170 CALL HCNARIE, 1,128,32) 

1180 CALL HCHARIE, 1,32,32) 

im NEXT E 

1200 RETURN 

1210 HP* 

1220 RUN 'osKLninnnr 



l!fI5S5I.|igQy!.g.§RA£g 
By C.B. Doan 



If you are fed up with your modules flopping around and possibly losing 
contact with the connectors, then here is a cure that I came up with. 
All it takes is a piece of plexiglas . lO" thick 4 1/4" wide by 8" long. 
Cut four pieces, one inch wide, off one end of the stock. At that tinje 
you should file or sand the edges to make a flat surface where it will 
be attached to the remaining piece. The remaining piece should be 4 
1/4" X 3 1/4". When assembling my brace I cut four 1/2" deep slots in 
a scrap piece of 1 X 4 leaving 7/8" between them. The four 1" X 4 1/4" 
pieces were then placed in the slots and the top piece clamped to them. 
With everything in place and accurately positioned, flow the adhesive 
(methyl chloride) down the edge of each joint and it will be pulled 
into the joining area by capillary action. Allow the project to remain 
clamped overnite to insure a strong bond. I have used mine now for 
several months and e:jperienced any problems with floppy modules. One 
sxae benifite is that it forms a handy table to lay disks on when 
backing up programs. 



This is a reprint of an article from the C.C.99'ER, Feb. 1986, by JIM BURES. 



TZG^mS"^ vith UWeS^fW 
I've seal sefveral schenatics for LIGOT-Pens 
f^^t «ork with the T.I., but I havent seen any 
;ograins that utilize the pen. I decidedto 
build one for the novelty of it, but I had to 
write a s«ll^gc^t«it . ^ I ,o»d 311 th. 



nuisbers 



parts at a RADIO. SSfflCK, and the part 

differences in the scnenatics I reviewed, and 
onl7 a basic understanding of electrcnics, I 
constructed the aroject on an exDerisenters 
breadboard, so that changes couldbe made. 

After sffv?ral tries, tl?8 worked, but was 
so sensitive to the slightest ifay of light 
from anywhere set the pen off . A black Rood 
over the photo-transistor with only a saiall 
hole in the end and sose delay loops in tha 
program solved tha problen. Uaa about the 
progsaa. It is in Extended Basic only because 
I wanted to^use sorites. 

^ Lines 130 to 350 set up the gains board and 
defines characters. Lines 36irto 550 are the 
ineat of the prograsa. Line 430 checks to see 
it the light-M has bem sat off by a light 
source (in this program it is a white colored 
sprite). 'Ra rest of the prcqram lines will 
detenain® which sarker (x or Y) goes where. 

^ckTi^Ai §§^siris ^^«f?irs^ ~ 

that to yoUo jgi 
(Edo not®? Tt^r® is a basie version of this 

this one. Ttier© is also another program tmt 
uges a double set of light-pens for gam;" 

r >t«@era t^ pluyers m m@ 9&®m, ) 



>t«@era t^ pluyers m asm 

ISO mn M m §m wmm $ 

i3@ Fast IS 2ai 

^ j@ s§i«-FFS@iai@i@i@t©i@i©foi©i 



SCKSMme and PASnS UST 

CI - |.8l niF capacitor R.S.# 272-1472 
~ ^T^^^«T°5^^^.«)ntact switch 



[ONAL Diode lN9l4 or 1N34A 




Di 

(Of TO 

Acquire a large felt tip pen to use as 
a hsamixsq for the above aparatus. An old 
joystidc cable will make a perfect cable 
with the feasale 9-PIN TYPE connector, 
whidi will make assasibly easier, faster, 
and definitiy s^re eooncoical. 
(** WP99 m assuDBS no responsibility for 
any damage you nay do to your oxisole 
atteoptii^ te install this feature **) 

2m mjL eHARfio4,"ioiotoioioioi 

2m S^L VO^SI CI 194,24) 
CALL ^#CH^<l8l08l048 24J 

S3@ S^LL NgH^CI^,l9lOS,32) 

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF 

FFFFFFFFFP« 

3W IF Te«fS ELSE 9-100 

Si@ F©^ l«l T9 ^ 

IF i^ael»®@ THEN 470 
4S0 CALL SF^ST1C@I,&0@,16,R,C) 

42@ Fm @a| TO & 

IF S TH©^ 4f@ 
4i@ NSMT © 

44@ SAUL BSLSP^ITE««i> 
47@ WlIT I 
4@@ ©OTO S7@ 

4@0 €ALL PILiP^STgi^Osa CALL SO 
UN©«g@09f<?@ells8 CALL SOUND (SO, 4 

300 Wm ©«l TO k SS NiXT e 
Sl@ CALL S^SITlCfleieSs^.C) 
i20 0®@^| s§ 2F Q«® THEN SSO 

i4@ F9-=8!r 8 8 SQT© SAO 



- 3 - 



ktttttlMitttt 

Haae: IIGHTPQI 

ktttttUtttttt 

Deacription: This file 3lio«3 bo« to build a lov cost 
ligbtpen and CTen baa an XB prograa for it I 



99/4A LIGIfr PES 



Kt one tiie I felt tbat a llgbt pen fot tbe 4A was 
1) not possible on tbe TI and 2) even if it was possible, 
it vould be overpriced, fell I was vrotq on botb counts. 

Tbru tbe belp a local 'backer*. «e now bave a 
working light pen. Tbis pen is very 'siaple' botb in 
parts and constuctloa. So lets get started. 

coNsnucnoi 



First off 70U vill need tba foUouingi 

ONE- 9 pin D-plug (JOTSticI plug) 

TW- lengtbs (joor cboice) of 2 conductor wire 

no- CDS pbotocella 

m- junt Flair pen «/cap 

(or anytbing big enoogfe to bold tbe CDS cells 

Nov tbat fou bave tbe above, lets get to tbe fun 
part. First off gut the pens out and cut off tbe end 
tbat tbe tip was in. and tben punch out tbe end of tbe 
cap. Feed tbe wire thru tbe bettoa of the pen out tbe 
tip. Soldtf tbe tbe tw eires to tbt leads of tbe CDS 
cell, and place tbt cell into tbe ca^ and put it on the 
old pen bodf. Tape tbe vlre around tbe pen to belp 
prevent it froa pulling out bf aeeldeat. 

Grab tbe 0-plug and bard aire the leads (pin lavout 
is beloa) for pen tl to pia 17 and 19 (tbis vould be tbe 



rigst direction vitb ClUX JOTSD. «itb pen 12 solder it 
to pins n and IS (CMX JOTST left direction). If 70U . 
bave not figwed it out yet. you can add up to four aore ^ 
pens using the other aoves of tbe joystick routine, trap 
tape around tbe plug to protect tbe airing. 

NoH if you bave not yet converted tbe Included 
prograa }et uitb it. so you can test your nev light pens. 
As you on tell tbe prograa nana is 'DOT* and you just 
touch the dots on the screen aitb tbe pen. Depending 
upon your TV/aonitor. you tay need to adjust tbe 
contrast/brightness. 

One iore thing before you get too busy with the pens 
I bave to give credit to Edwin NcFall of Aberdeen, lash. 
Tbru his work this is possible. Hopefuly be will be 
joining us here soon. If you bave any questions direct 
thea to set Qsrtj Noel 10« 7S166.324 

JOYSTICK PORT PINOW 



\ 1 2 3 4 5 / 
\ 6 7 8 9 / 



PIVOSS 

1 HOT USED 

2 COHWI LIliK MST «2 

3 UP 

4 FIRE 

5 LEFT 

6 HOT USED 

7 COtfliOV lltiB JOTST »l 

8 DOHN 

9 RIiaiT 



m ! ! 

119 I I 

129 1 etee m ttm i 
139 i 9 9 9 9 9 I 

149 I 9 9 9 9 9 I 
159 ! 9 9 9 9 9 I 
169 I 9 9 9 9 9 I 
179 i 9 9 9 • 9 I 
189 I 9999 99* 9 I 
199 I ! 

299 I I 

219 REM bys Edaia HcFail 
229 REM 299S I. 6tb 
239 REV ABERDEa M. 
249 REM 98S29 
259 REM Tl 99/4A VEB. 1.1 
269 REM REQUIRES LKSITPEI 
279 REM AMD EXTEMDED BASIC 
269 RED 
299 REM 



399 CALL CLEAI n CALL 3CRES 
M(2) 

319 Fd M TO 19 tt CALL CO 

L0l(X.S-llMI)8).l)it HER I 

329 RAMDOIIZB 

339 I»9 TO 2 

349 GUI attl(96«e*I.'3C7EFF 

FEFFFF7E3C*) 

3S9CAU.COIOR(9«I.1.1) 

369 REIT X 

379 PSm * 'bp'bp 'bp 
•bp'bp hp» ' p'b » 

I 1*1 tf» I Hf'" 

389 P»MT* bp* b bp' 

b p'b bp' b bp' 

b p'b bp* ' P'b • 
P'b- 

399 PSIMT * 'bp'bp 'bp 

t'b*i i t t t 
IMT t :"bp'bp'bp'bp'b 



'bp'bp 'bp 'bp's BTi mi 

MCFALL hb TOUCH DOT T 
OCOHTIHUE. p'pb'pb'pb'pb'p 
b'pb'ph'pb'pb" 
419 CALL JOTSTd.X.Tht IF X 
09 OR 709 TNQI 489 
429 FOR C"! 10 3 
439 CALL C0L0R(9.7-4a(CBl)-d 
MC«2).n 

449 CALL C0L0S(19.7-4« (Cs2)- 
BMC3).l) 

4S9 CALL COL0B{11.7-4<(C>3)- 

8*(C>n.l) 
469 IIEnC 
479 cm 419 

489 CALL S0UND(199.449.9)tt 

CALL CLEAR :t SCs9 
499 DISPUT AT(12.9)fEAST 
HARD' 

599 DISPUT AT(lS.7lt*SS.^ 



OIFFICULTT* ts DISPUT AT(1 
8.1) t*EASI'LAfi(3 DOTS. HARD- 
sSHALL.* 

519 CALL KHA8(12.9.112i:: C 

ALL KaiAB(12.19.194) 

529 CAU. 00108(11.16.16.19.2 

.2) 

539 F08 I«l TO 19 
49CALL JOTST(l.X.T):t IF X 
M naCALL HAGiin(2lt! GO 
TO 619 
559 MEXT I 

569 CALL C0L06(11.2.2.19.16. 

16) 

579 FDR I>1 10 19 

589 CAIL JOTSTd.X.nt: IF I 

M THEM CALL MAGilFT(l) it GO 

TO 619 

599 HE2r I 

699 GOTO 529 ^ 



scpkmbcr, 1387 
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Cal 1 Say 



2 REM- «CONSaLS BASIC or XBS 

3 REM .«J0Y8TZCK PORT HOHI «. 
_4 REM «SCCUKXTY moOKAH X 

Ren «BARK B0NC8 ONLY! < 
6 REM t**:titt***t»*tt»t»ttt* 
10 CALL CLEAR 

20 A««-HGM6 SECURITY SYSTEM" 
30 FOR T-l TO LENCAt) 

40 C0L>C0L<*>1 

50 CALL HCHAR(12,24C0L*ASCCSE6«(A«,T,1)>] 
eo CALL S0UN0(SO»44«» 1> 
70 NEXT T 

80 roR Tat TO 100« 

30 NEXT T 

100 FOR P«t TO to 

1 10 PRINT 

120 NEXT P 

130 CALL CLEAR 

140 PRINT "Hew many Minut*« do you want" 
ISO PRINT "th* ce«put*r to w«l« b^for*** 
ISO PRINT.,.-JL« ao«« .into pr.ot«<&t .wdt?" 
170. PRINT.. 

ISO.- INPUTr'««'''lCA- 
190 PRINT 

200 PRINT "Uh«t eh«r«et*r do you want" 

210 l>RlNT .-,to.,u«o toj(*«p^tht.«;jrJ»r 

220 PRINT "from seundlno?1 

230 PRINT 

240 PRINT 

230 PRINT 
^fiO< INPUT^c-iSECURITYCHAR* • • 
( 70 PRINT . .. ..^z .-iix.'^mt' 

280 PRINT -Hew many' minut*« do yeu want*^ 

230 PRINT "th* ce«tput*r to wait boforo*. 

300 PRINT -it sounds tho alara?" 





310 
320 
330 
340 
380 
360 
370 
380 
390 
40O 
410 
420 
430 
440 
430 
460 
470 

• 480 
4^ 
SOO 
SIO 
320 
330. 

•'<S40 
890 
S60 

•S70 
S80 
890 
600 
610 
620 
630 
640 



5NPJT »»8STIMg 

PRl rr 

PRIi T "PF»«f 
PRli r "r#ady 

CALI »<EYC0,KEY»STATU§5 
IF I :SY-32 THEN 330 
60TU 360 
TIMIi:aA»l40O0 
CALL CLEAR 
PRINT "COMPUTER N3W 
FOR Tat TO TJMg 
NEXT T 
CALL CLEAR 
CALL JOYSTCtpAplJ 
IF IO-4 THEN 4©0 
60TQ 480 

CALi 

PRZN T "to s<&€t 
PRSN • "Ismfer® aSar^ 



PROTIET MODE 



Fw j^i TO rtmt 

ir-KSY»A8eCSieUSIXTYa4AR«)THgN §20 
NEXT T 

CALL CLEAR 

CALL SOUmiW^i 

rtm :>i TO 

NEXT S 
GOTO SSO 
CALL. CLEAK 
PRINV »• 



u«A OtrrtfuT «/Ai«ics£ 





• 



1« 




81 



3 a 



T TT 



(74L8iM> !• control l«4 toy 

7HX9 SMns thAt 
you hAy# dirMt symtM 
access throu^H th« poet! 



Again.. on. a. miiippl«..l#v«l » 
can ^ hook .'nup ; n«#v«i%..^^.. »Oi?.o 2: 
discroto. mMiich ^ireulta to 
th« joyottcfc • 'port in tho 
saao mannor. With 

additional cod*; Voa -coifti^ 
dataroino which »llno waa 
brokan an4 act accord in9ly» 
With aooa vary ci avar 
daai9n» you could alao uoo 
othar circuita to giva you a 
•bara bonaa* control ayataii; 
Tha pro^raw Kara i I luatrataa 
tha baaic tdaa with uain^ 
tha port ' aa"^^ aacurity 
ayatao* 



Xntaraatin^ IdaA? 

Followin9 i« • diasraw 
tha joyatick port ••^kfyto®^^* 
pina; Thia*iK0a«4a oh laat 
laauaa' hooo aacur i ty alarm 
aystao. ' Anyono • • who" hao 
othar circuita- or> eoda that- 
accaaaaa tha port, plaaaa 
Mrita! VJo would lika to 
incorporata any othar 
inovativa idaaa ia ❖utura 
articlaa. 



"THE CASI or THE m s (M CAmtMx. 
fro. Mrt .t tk« MM tla* l-i..U U l««4,rilu.2 J iifJL « 5?" 

Iinifr" **»4»M ••r.M r<r« kMk .Itf. .f b».M«r •«« 



• . Uk«l kk« •wtuii aftMlav « I a J 1 ). 

vr«rM«tat mmm* •! tM b»M«w M«i«ea««& k<a»e. 
TtJS r^*!* »r«J-t, %. M«var«.« a 
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DO IT YOURSELF MODULE PORT EXPANDER. 
By: Terry Ross, HV99ers 



The interest of other members who require a cartridge eapander with a 
capabxUty of four or five cartridges, and the Idd^d advantage of 

irllAl v°! * "^"^^ ^ ^'^^^ conitructed and works on my own 

TI99/4A but may require some additional circuitry. I will advise as I 
proceed further by way of the newsletter :o any changes I make. 

My own unit has six module, ports housed in a pUstic container. 
Using a SIX way pole rotary pole selector switch and a momentary on 
push button reset swxtch to return to tl e master title screen prior 
to selecting the required module. Th.se items (including some 
resistors and capacitors) are connected ^ ia a 36 way IDC cable and a 
disused module which plugs directly into 1 he modul® port. 

Build the unit on a copper strip board ai d solder all items on the 
precut copper tracks, then wire wrapped all pins b®few©®n each edge 
connector, (an etched board would havtt saved a eonsidarabl® amount of 
time in construction) Diagrams are shown, on® giving the pinouts of 
the module port looking from the front of the consols and the second 
snowing the working diagram. 

Parts required: 



Some .01 ceramic capacitors 

Copper strip board or circuit board 

36 way IDC cable 

Momentary action push button 

Wire used for wire wrapping 



47 - SIK ohiB r®§istor® 
36 

6 v«s 2 polm switeh 
Case Fith lid 

Disufldd raodul© \^ith D/S ®dgm 
connector card (Munchman, @tc) 



I 
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IF YOU DECIDE THAT REMOVING THE TRUSTY SPEECH SYNTHESIZER FROM IT'S HO^*^ on' 
RIuKT SIDE OF YOUR CONSOLE, WHERE IT'S BEEN SINCE YOU SPENT $240 SO^^^ ODD DOL^ i'S 
( SIX CARTRIDGES YOU GET ONE FREE SPEECH SYNTHESIZER, REMEMBER' ) JUST TO PUT 
INSIDE THE MACHINE WHERE NO ONE. NOT EVEN YOUR FRIEND WITH TtiE ATARI OR THE CO^V--^' 
( WHO BY THE WAY PROBABLY DOESN'T EVEN HAVE SPEECH ON HIS )CAIJ SEE IT IS WORT"" r' 
THEN READ ON. ( SAY THAT WITH ONE BREATH WILL YOU? ) 

I'M GOING TO LEAVE THE FACT OF WEATHER OR NOT YOU HAVE ALREADY INSTALLED 3^< " 
MEMORY INSIDE YOLTl CONSOLE NOT CLOUD THE DESCRIPTION HERE, EXCEPT TO STATE THA' 
IS ROOM FOR BOTH INSIDE THE CONSOLE ABOVE THE UPPER SHIELD, TO THE LEFT OF TH'^ GR^' 
PORT. 

FIRST YOU SHOULD PREPARE A STATIC. FREE PLACE TO WORK, NO CARPET UNDVRi-OOT ^'-(v 
■WEAR COTTON CLOTHING, MOVE AROUND AS LITTLE AS POSSIBLE,. AND TRY TO PROVinF. YOl-RS>-' - 
WITH A GOOD EARTH GROUND AT THE IMMEDIATE WORK AREA. GOOD LIGHTING IS IMPOrV/.';t V-'l 
THE JOB WILL ALWAYS PROGRESS FASTER AND YOU WILL BE LESS FRUSTRATED IF YOU FLV.t' — • 
RIGHT TOOLS, A PHILLIPS SCREWDRIVER (//2) , A 15 to 25 WATT ( GROUNDED IF - ^ 

SOLDERING IRON, SMALL GUAGE RESIN CORE SOLDER. 10" OF RIBBON CABLE WITH AT LE^^^' l" 
WIRES (OR ANY MULTI-STRAND WIRE EOUIVELANT TO THIS )„ ELECTRICAL TAPE, A-N" LXJ.z:^ 
( TYPE ) imiE, SMALL SIDE CUTTERS OR WIRE STRIPPERS, ANBA SMALL PAIR OF PT^-">t^'^ 
PREFERABLY NEEDLE NOSE. 

REMOVE THE SPEECH SYNTHESIZER UNIT FROM THE ENCLOSURE, AND TAKE THE SHir.LDlNG CfF 
OF THE- BOARD. USING THE TOP PART OF THE DRAWING ON THE PREVIOUS PAGE, ORIENT voUR^--' 
WITH THE COMPONENT LAYOUT, AS WELL AS THE PIN LOCATIONS ON THE VERY TOP OF THE CARD 
ITSELF WHERE D3, Dl, D5. D6 ARE SHOWN . IF YOU DO NOT WANT ANY CONNECTIONS MA^E ""O 
COMPONENTS, YOU CAN ALSO MAKE ALL YOUR CONNECTIONS TO THE PINS COMING FROM THE BL^^Ci 
PLASTIC CONNECTOR WHICH SOLDERS TO THE SPEECH CIRCUIT CARD. THE PIN NUMBERS ARE: 



PIN: 


TERM: 


PIN: 


TERM: 


PIN: 


TERM: 


PIN: 


TERM: 


1 — 


+5V 


19 — — 


A15 


36 


D6 


40 


Dl 


2 — 


SBE 


23 


GND 


37 » 


DO 


42 


D3 


3 


RESET 


34 


D7 


38 


D5 


A3 


-5V 


5 — 


A5 


35 


D4 


39 


D2 


44 


AUDIO 


12 


RDY 















MAKING THE ABOVE CONNECTIONS WILL KEEP THE BOARD CLEAN AND ELIMINATE THE LIKELY - 
HOOD OF DAMAGING A CHIP IN THE SPEECH UNIT WITH A HOT SOLDERING IRON, AS WELL AS 
ENABLING THE WIRES TO GO TO A MORE COMPACT LOCATION ON THE BOARD. 

ATTACH THE WIRES TO THE BOARD EITHER AS SHOWN IN THE DRAWING OR TO THE EDGE CON- 
NECTOR AS DESCRIBED ABOVE. 

REMOVE THE COVER FROM YOUR T.I. COMPUTER, AND TAKE THE TOP SHIELD OFF OF THE CTV 
BOARD. ( THE BOARD MUST BE OF THE OLDER TYPE, IN THAT WITH THE BOARD LYING ON TVZ 
v:ORK AREA AS IT WOULD BE IF YOU WERE ACTUALLY USING IT, THE GROM PORT A^ND I/O POR^ 
ON THE RIGHT, THE CPU PROCESSOR CHIP, THE 64 PIN CHIP, MUST BE HORIZONTAL TO THE 
FRONT EDGE OF THE CPU CARD) IF THE CPU CHIP IS VERTICLE TO THIS EDGE, THAT IS GOING 
AWAY FROM YOU, CLOSE THE MACHINE BACK UP AND STOP WITH THIS PROJECT. 

^'^U MAY LOOK AT THE TOP SHIELD AND SEE THE BEST WAY FOR YOU TO ROUTE THE WIRES 
TV.^x GO TO THE CPU BOARD COMPONENTS, THROUGH IT. THESE WIRES COME FROM PINS. 1,2,3. 

2.23.43, AND 44 AS SHOWN ABOVE. YOU MAY WISH TO CUT A SLOT IN THE SHIELD FROM ONE 
EDGE TOW.\RD THE CENTER OF THE SHIELD AND PROTECT THE EDGE WITH SILICONE CAULKING, K 
USE JUST ELECTRICAL TAPE, TO PREVENT DAMAGE TO THE WIRES THAT GO TO THE CPU BOAR?. 

ATl..::i THE 7 WIRES JUST MENTIONED, INSTALL THE SHIELD, AND ATTACH THE REMAINING 
10 WIRES, DO THRU D7 AND A5. AND A15 TO THE REAR OF THE GROM CONNECTOR AS SHOW., IN 
THE INSERT ON THE FIRST PAGE. INSULATE THE BOARD FROM THE SHIELD EITHER BY USING 
NYLON OR PLASTIC SLEEVES AND SCREWS TO HOLD THE BOARD ABOUT 1/4" TO 1/2" ABOVE THE 
TOP SHIELD. ASSEMBLE THE CONSOLE. USE A SPEECH CARTRIDGE, OR WHATEVER MEANS YOU r WF 
TO TEST OUT THE CARTRIDGE. SEE I TOLD YJU THIS WOULD .BE SIMPLE. GOOD LUCK! 

JOHN F. WILLFORTH WP99'ERS 
(412) 527-6656 
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MUCH CREDIT MOST BE GIVEH 
TO THE CEDAR RAPIDS USERS 
GROUP FOR THEIR CONTINUED 
EFFORTS IN MODIFYING THE 
HARDWARE FOR THE T.I. 99. 
GARY BISHOP ESPECULLY. 



BLACK PLASTI . CONNECTOR 
I/O TO CONSOLE CONNE -TOR ON RIGHT 
SIDE OF THE T.I. 99/4A COMPUTER. 




THERE ARE 17 ADDRESS, DATA, CONTROL, AND POWER LINES THAT GO 
FROM THE SPEECH UNIT ABOVE TO THE CPU BOARD BELOW. FOR EASE OF 
LOCATING IN THIS DRAWING, I HAVE SHOWN THm ON dNE SIDE OF THE 
BOARD. IF YOU WOULD LIKE ¥0 Mm ALL 0? 70U1 CONNECTIONS ON THE 
SPEECH UNIT AT THE CONSOLS I/O COSTJfECTOR MTHIS THAI3 ON THE 
COMPONENTS, SEE THE NEXT PAGE. 
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Open = Protected 
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If Jl suddenly becomes open the program moves to the entry delay loop. 
This delay allows you to enter your home and disarm the system with the 
keyswitch without setting it off. If the timer times out (eg. break-in) the 
pff^ram now sounds the alarm. You can simulate this by letting Jl return to the 
ce..cer position. Even if you were to close the door now it is too late, the 
timer is running down and the only way to stop it is too disarm the system. 

Any number of changes and additions can be made to the program limited 
only by your imagination ^nd your requirements. The intention of this routine 
was to give you an idea of what is possible and also to be as simple as 
possible. There are also heat detectors available that work on the normally 
open and normally closed switch principals so a fire alarm can also be added. 

Try it out and if you have any questions, see me at the next meeting or 
call me at 253-0794. If you have any ideas on how to improve the program I 
would be interested to hear from you also. 
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2 Right Grd. 

3 Up 
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Rick Lumsden 
18 Corton Place 
Wi nn i peg 9 Hani toba 
Canada 
R2N 1W6 



asm 



If REN BUi6UI ALMBI PM6M 

If REN FM TME TI HM CW 

TO !llf 

2f REM A PUBLIC BOMIN PROS 
AH !f7« 

131 REH VRITTEN BY R.A.LUIISS 
EN- IIIiaiIPE6,IIAI»TQBA,CAMIM 
!17B 

14« REM 89/11 HIS-TIBBS !I93 
131 EttELMIN !179 
161 EUELMHf !189 
171 SXIPO*! !f51 
181 CMl CLEAR !2ff 
19f PRINT 'PLEASE REilOVC ALP 
HA LOCK' !242 
2N PRINT !19* 
PRINT !15* 
\^ PRINT 'PRESS 'V TO COR 
TINUE* !f31 

23ICAaKEyt3,H,N)!187 
241 IF R4 THEN 231 !232 
231 IF H<>67 THEN 231 !23l 
261 CAU CLEAR !2fY 



271 PRINT "PERncni CMEGEIY 
/N)7* !8M 

281 CALL ISr(S,L,T)!m 
290 IF T>i THEN 281 !f33 
3M IF Li>89 TH8I 73f !l3f 
311 IF LOTS THEN 281 !f26 
321 CAU 30liN0(lMf,44l,l,3S 
f,9)!116 

331 CALL CLEAR !2I9 
341 PRINT 'OMRIO* !118 
391 CAU nY8T(2,I,Y)!13l 
3M IF Y04 THEN 39« !f49 
378 IF 3KIPS>1 THEN 4M !lfS 
381 BOiUB Ml !23f 
391 8XIPS^in»l !U1 
400 CALL J0y8T(l,A,B)!fS3 
410 IF BM THEN 390 !027 
420 CAU CLEAR !2lf 
430 PRINT 'ALARM TRIPPED' !0 
21 

440 PRINT !19& 

430 PRINT 'ENTRY DELAY INITI 

ATE9* !0e4 

460 FOR EHTROa>l TO EKDEL > 
117 



470 NSn ENTROEL !164 
480 CALL J0YST(2,I,Y)! 130 
490 IF Y<0 THEN 330 !088 
300 FOI LOOP*! TO 9 !04S 
910 m iimMH TO 900 8TE 
P II im 

32SCALL8OUXB(-99,8IREN,0)! 
062 

930 NEH SIREN !0S3 

340 FOR SIRENS TO 700 8TE 

P -12 !227 

390 CALL 88iWD<-99,SIREN,0)! 

163 

369 mt SIREN !023 

370 NUT LOOF !208 
380 CALL CLEAR !2f!9 

390 PRINT 'ALERT •!!!!!* !20 
9 

m PRINT !196 
610 PRINT !1S6 

620 PRINT 'ALARM TRIPPED' !0 
21 

630 PRINT !1S6 

640 PRINT 'PLEASE RESET* !20 
4 



•139 

660 CALL CLEAR !209 

670 PRINT 'EIIT BELAY INITIA 

TED' !23I 

680 FOR BELAY-l TO EIBEL !21 
4 

690 NEIT BELAY !S09 

7N CALL CLEAR !209 

710 PRINT 'ARKEB' !2I9 

720 RETURN !136 

m CALL CLEAR !209 

740 CALL JOYST(1,A,B)!083 

790 IF B^4 THEN 320 !293 

760 CALL S8URB(1000r2«0)!00 

9 

770 PRINT 'BREAK IN PERIMETE 

R CIRCUIT* !193 

780 PRINT !1S6 

790 PRINT 'PLEASE CHECK* '16 

7 

800 PRINT !196 
ill PRINT 'PRESS 'R' TO REC 
HICK PERIMETER* !f90 
820 CALL KEV(3,S,8)!190 
830 IF 84 THEN 820 !I62 
840 IF K>82 THEN 730 •122 
890 IF K082 THEN 820 !f90 
860 END !139 



One of th« m&m^ \&%94kiI taa»:a you can 
••t your eoroput^r to ddin^ Is *HOMC 
CONTROL". Starting nith this issus a 
«#r|«s of artielse 4saiin9 nith th« 
«ubj#ct win b9 run. 

Th# principles involv«<S srs fairly 
Circuits e«hicH convsrt real 
world information into di3ital data ars 
ths basa for HC projects. For axamplas 
to raad tha outride and Insida 
t»(np#raturs a slmpla sensor is Mired to 
*n input. The sisnal (an ana-lo9 
voUa^ei is converted to binary format. 
The number 9enerated is fed to a 
r^Annietif program which reacts with an 
appropriate action. /i^bove a certain 
value, the computer would turn a fan on 
^or off>, start the furnace ^oins or 
close window shades. The inputs and 
resulting aetio.is are limited by your 
imagination. With careful design y^ 
could have a systeis Hhieh answers the 
door, turns lights off tt on, watches 
•nergy usage, monitor flood/water 
systems, sense lights (day/night 
conditions), give your house a sense of 
direction or even *wateh«* your pets, 
intruders, children or guests! 
using a bare console only, you can 
duplicate an alarm system costing much 
more! The TX has a mini A/D converter 
built into the joystick port - enough 
to return certain values to a monitor 
program* i^i, 



J^yte Data. 
This 



Attent ion 
bookSo 
RiSAl. 

can build, 
is given at 
The fir^t 



In reading an article by f^ori^est Mii 
in Creative Computing, he noted that 
J oyit icic * • ports 494,ean 9i bm^t ..used .1 .^os^ 
-'computer^ driven*, nata^^ .sSyotamm«i 
mentioned the.TI. as one eomputeo musing 
system of reading switch 
well, that ZS the way it 
reality with the:4A is ^more 
than . Atari J, or Commdore 
That Joystictc port is 
connected t© the main I/O 



A 'rate" 

posi t ions. 
UORKS,. but 
comp tes 
machines. 

actual !y 



chip: the Programmable System Interface 
TMS 9901... the same chip which talt;s 
to the CPU 9900. In other words, . the 
port can be used for. INPUT and OUTPUT > 
some* thing other computers can*t- do. 
This chip handles th®, interface from 
the keyboard, joystick and other^ system 



your 
Nest 
Sapt 
and 



i which i© gsinSn^ more 
various journals and 
artacl(^© e^iU delve into 
int®rfae@® and circuits you 
D^ta o^ © eoaimercial unit 
th® end @f the article. 
e&reuEt ft© given for using 



console as a @im0le alarm system. 

isBu® (Which (Will b® published on 
iati wisa cov©r elreults to add 
bas^ software to operate the 



system. 

Over th© nest sis ft®@u@? ^i l i expand 
on this clrcuitp d©lve into .nore 



•oph i St ieated »y@t@® 
circuit® for tota 
lucte we wis a show yoy 
systeoB^ 

^MaaffteSd, pil@®®@ tupj? 
I if ht 



snd publish 
control. With 
' t@ have your 
voice control. 

the yard 




eircufit®o Utth pip©p@r pPG^r^m 

running fit wo^fid b® 'possibi® t© accept 
signals in ©bit f@(p©<at§ ASCII codos 
or binapy data fr@o®-- ho©®- control 
devices whie^ ©p©rat® @n TTL Bogie in' a 
serial h^ndshafij© ©^^neiPo ^ .R®Ri®E9b®r . the 
Joytalte pr@j©et Je^ .W€6« .J^n®f^ujy^ 1983? 
Sa©® prgff^eipg@o Tj^®. j@y4 it i per t^'. 
set up t@ "tf ae« ©ffi). ®..s..@ si^tris f or'' tk^i?^'- 
keyboard and joyst ftc&o Thi© fia why"/©**/ 
can add a". &^®rdwir@d.ite^^^^ like Oave 



you caa._^^9et 



Benne'Se- " ®y,.. the"" way'p 
further inf@ fe©® s^v® by t^^iting him 
at 22® £^1 S(P(g STog S^TELLSTS BEACH, 
FLOWXOA 32^3^ OS^o S®nd and a 

self addr@@@®d larg© @nv©lop@ and h© 
win ©@n^ y@y m®r® dat© ®nd keypad 
diagrareso T®IB him if y@^ would I ik& 
to see a °^gAL® b®yb©<ard for your 
console. Anyway^ th@»p@ ar® two low 
line® activ® drive^i fey @ ©utput ep«n 
coUector decoder wfitea @fia Un®a to 
select the keybeard. Two ©f th©3^» 
lines are buff®r©d t® e@nn®g t /seUct 



ADD ONS FOR CONSOLE and SUPER E/A 



to thriyatM?^* modification will provide three added «anu«l functions 

of thi'syatef!' ''^ ^" ^""^^ '^^'t 

n*^,^^'\!:?^^^"'^""^'^- commercial screen dump program* that 

b:^it::u:ii: n':^ri:„\J! -^-^ 

put the CPU on HOLD like many 

S^.^**! "H**'^* removing the ecrewe on the bottom of the 
i!:- ^ P'*'^^ ^« ^he P-Box i. installed. 

Jem2v2 JJ- P*****' ""^^''^ ^* -..-bled on the power .upply. 

pl^g and Lri^r ^'T'^ •""^'^'^ disconnect the poSSr^upply 

?i ?k! P*"**' .upply aside. Notice how the keyboard connects 

^oldJ^o Disconnect the keyboard. Remove the remaining acrewa 

holding the computer board to the top of the console. Remove the 
«frr*K ! P^""^ .hield. Remove the screws holding the 

T^ra:!?**". J*''*^*** .hielde. The TN5/9900 chip !« the 

locfj; riH* 2 °" non-component side of the motherboard 

iSTS^rn^ I r • ''"^^ interested in pins 4<L0AD), 6<RESET), and 
rJ^«,°«K : ^^"•f ^''f P^n* bring them out 

through a convenient hole in the motherboerd shield. Reassemble the 

ii.!t,?!i;*'"^*fK''*' '^-^•f«in9 the disassembly process. The switches may be 
mounted on the console or brought out externally. Connect the RESET 
Wire to one contact on the pushbutton. Solder the positive conact on 

soId^rSrio^'Li^/*''! T^"''""* • ■'^^^ negative capacitor contact is 

?S a coSv-nii^; IV^M^"^ contact along with « wire that is run 

to a convenient ground connection. The shield is a good ground. 

Sann^r Jh-'!?''"'"' two switches to the remaining wires^n same 
manner. The diagram on the next page will help answer most questions. 



SUPER E/A WRITE PROTECTION SWITCH 



cartrIdoe"*!;L!'.r" Purchased the RAH expan d E/A 

cartridge, here is an add on that will allow you to protect Jour stored 

cartrJda.^ULi*** ^i*"* connecting pin 27 on the HM6264LP.15 and the 
cartridge edge connector. Install a SPST miniature switch in this 

HM6264LP-ls!**" * ^^^^ resistor from pin 28 to pin 27 on the 

Mho„ ^^'^ closed, data may be written to the memory chip. 

When it is open the chip is WRITE PROTECTED. 



IHSTALATION OF RESET AND HOLD SWITCHES 



On* itoa aissing froa th« 99 A& thAt seema to b« found on most 
oth«r coaput*ra Is a siapla r«sot switch. A the prssent tiaa if 
hardwara or software problems cause the console to lock up It is 
necessary to power down the console to return to the naln screen. 
Instead of adding a switch TI used function "quit" to return to 
the aaster screen but this did not work after a lock up. A 
solution to this problem is to wire a STSP momentar)^ normally open 
switch (Radio-Shack 275-47 or equivilont ) .to pin 6 of the 9900 
chip and any board ground on the main processor board. Mount the 
switch at any eonvienient location ( I have mine on the upper back 
of the console directly behind the grom port < there's room there 
for 3 or 4 items > 

The hold switch I installed is a useful extra. What It does is 
put the computer on "HOLD", that is It stops whatever is happening 
on the computer until It is released. It does not kill the 
program, it Just pauses it until you are ready to continue. One 
use I found is to (besides stopping a game to answer the phone ) 
is to change printer functions midway though a printout ( I can 
change fonts etc at the printer ). All that needs to be done to 
add this super pause switch is to connect a SPST switch ( Radio 
Shack 275-624 or equivllent ) across the pins 1 and 64 of the 9900 
processor chip ( see below >. 1 mounted this switch beside the 
reset switch previously described. 

Both of these mods require removing the main board from the 
computer so if you decide to do one you might as well do them both 
at the same time. To connect the wires to the processor I Just 
soldered each connection right to the leg of the chip on the top 
of the board. The whole project shouldn't take any more than a 
hour to complete. 

CAUTION 

Although my console has had these switchs added and I can see no 
way that they can damage anything I cannot assure anyone that the 
potential for damage is not there. Also if you use the hold 
switch do not activate it if a drive is running and then leave the 
computer unattended. The drive will not shut off until the 
computer tells it to, and since the console is on hold damage to 
the drive "may" happen Iff the drive runs for a long period of 
tiaa. 

CORDON BRADSHAV 
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laior adv«^itar), this artieto tdll dtteribt tiit 
additioi of tho batliry back* cifoilt. P^thtatofyw 
idM alnady hum Uiis toot uatfil fttlura, road Uio nort 
lantanei. Thanks to tat l#a ids told to hoo bo did 
it, this vtlclo alM dneribts ttt coMtraetla of o- 
■anually bank arttdiablo aodulo oltll HB mUMLF-lS 
diipt inttalltd for • total of UK uaar addrombto 
aiaory (albolt « at any ono tia). Mthou^ Mdi of tl» 
fOlloMing ■aybo'oldhiftOHnyof yoo, it inclodas 
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r.LFsrts Sipl. mM mSi 

Door taism^m m 
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OlgiHCqr aiy bi addraaaid ats P.O. Bat 677, Thiof Rivtr 
Falli, IH 9i7n-9ni or at l-(aM)-344HgS». < UCEspms 
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Industry, CA 9174* or at l-<8M)-fl92-flB9 sieiae 
ordar). T.I. Parts Oapt. cm bo rtadiod at thoir im 
(19861 ptaio nui*ar at 1-806^741-3164 (Crtdlt Cards 
uaoabto «d gst fa 



(Sat Figaro 1 at and) 

First of all, to optn a aadulo, mcrao tht acrtM on 
tht btttotcovar. Thts uBiag a f lat bladad scraNdrtvsr, 
pry tht rttaiaing lugs to bo oneontorsd in tht tottes 
slots outoarda. If you loaM tho foil Idol on ths fm^ 
of tht aodulo, it Hill act as tho hiago of tbo cIm 
thuo fOraad, koaping proper alignHOte Teu vlll probshly 
find that tho apring and door aaatably ar» loeatad on ^ 
top part of the aodulo east. So aooo eaam it's eesiar 
to roaasaahlo tho aodslo if tho spring and door aro m 
tho bottoi. If y«« pinch tho spring togsthor (like « 
hoso daap), it idll tnlargo ansugh ts fit ovsr tha 
larger post on ttio bottoa aadola cover and tho fits 
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in 



If you htm m sldv stylo Supsreart Hitiioit ite 
battsry badcop circuitry, yss aay notics that pin 21 af 
tho RM diip is connsetad te tho ri|^t hand sido @# ^ 
feilad holo F3. This is ^ 49V s^ly as it is si^li^ 
fret tho conaolo via SROR port SKtndsr pia 19 (sn ^ 
undorsido of tht Printed Circuit Saard). In kaapini aim 
tho WCROPcidiMB iMtractiens, ths foilsd toiea at both 
F3 and Fl should bo electrically ssparatod by teraping 
way tho connecting fOil. T)» CI espacitor (tt% <m 
Nhidi caeo Installed oa tho beard) tinuld bo eavcd to th@ 
right banded holes of F3 (Mhidi is *9I fm the eonaoisi 
«d Fl (tdiidi is Sraund) if it isn't already there. 

There should be a Hire eonnacting Rf8l hole 29 t@ ths 
left haidad hole of Fl (as hbII as a eomteetor fr» ^ 
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pin ^ i@ m fisi ^ ^ s m emi^ teta^ m pin W 
a»d ane^sf tto te^o) LS has s flattaii^ 

side; «ti§ Kiaf@ m Ms side ste^ to mstaets^ te tiia 
Isn han^ n4s @« F3e lliis ^iU m^lv * voUase to kstp 
the 1^ pisi Qi^m chip (piia 21) a6 s hi§ii voltap 
s«a*ffi i^idii is nssM ps'ep®?' ^iB^iato Te «tig ttifs 
in «h@ lisfl hs^ Sid® e« F3, eernist srs M of s iK 
mist^ in Fifura 2h m m^oSm 
^ (m ^ ^ %imm MM Mm 
fwif^ ef m-^m^ mi®^e§Vtmm ttw 

Mm miimi® m to ted; isis iisSuii ilia pigii 
h^ nds e§ & stsf §i§ m totisi pig)« etOH S»ln 

sii@igi iia ri§uF® % 



@MMmUf imUm Msg- if mmm^m^ 

wilf i^MM® ^ ms^i^ ms^ m Ml emmiim 
nm mrm^@S^ 6a»i» Im^ mi® teH «9i^^ 8 
i®^^ 61 stS« ^ Mb to«M pa sill te 

Fifara IS? ste Bi to ewagtrt tea*®? 

scMvaOi. m m mt^ m mmis &t «a &e «rit«» Is. 
T!ii ^ fl is 39ie ®i i§ 8 M 

m ia n§m 1» mi @« Eg ^esay te < 

Ite @iw mi ^ m ^smi ^ &mmM ^ m fmiUm 
M @f to ymt» (MMs^ dlraetS^ 

oe UMes MMg® tei^ te sines inre 

@^ mm ®^ wmmm tim 

mis eirasi^ sm ciSiS ' ^ p;^^ mSs 

J Ttm mm mm^im te lg * Seii «rs 

lesi @g to ImMm smsiW ^mM te mmsM 

to^ ^mM te s ' ' " 
«@ O is s etat, to ®^ iM @f ^Ss^ fflwe^ |@ ^te 
it ^ rao li^ ^ <dm §MWss^ ^ 

irm^ M m mwms ^Mmmi^im 

i« f@p Mt@f^ teM e4m&l§ 





mis mmm ^mspmm hm I s 
by pssiyfeaefeiii iS m %^ M m liifsto 
sakts daip i@ M iss 

Hiia m asm m& IL ^m^imif^ t M ^ f^f^ s 

fit m m^i^ %m ©f m mmMo ito 



©Kpaadsp m mmi wte «ll in a Tq ^ ^ ^tual 
c«t«i«f ®(? rtal® eBv®", J «rt s @W seldsftng 
t^idJ hii a piastie asttif^ feip fefe 8 g4#f« ^ytftinf 

■ m Hi««i tMIH^as is a a pin ^ip e# t^ids 
m pisB ii RsS eai8»E«, to psaa « semmnsi 
msp ®w8y <|ra«i Mi ♦i^i? is^j,^ 2S pjjjg ®# 
t*id9 ap® ®y Sifi^ Ms ta^ 4 Hrs 

27 is t« 1 @> M«© mmto pto e^i^' ^t^iiss ^igtliw 
tte dii^ Bill BPitte ^ mm irm ^ m 
csnMM vis @im smmm ^ gip emit^ S$ ii 

Wm d3ir°i rias te mMMs 6@ le 
e«»f@ai i« it is to «® wi^^ w^m^ lt» a wS© 
Is sow^ is of^M, Pia 2^ ig i» ^ ^iffi «^ 
to ^ §1 s «w m te ^te- ^» ii & m 

" " - I mm @§ m dsSp's mm 
Ills is ^ it is M s s»ti»» 

vuwmm is ce«« ^m^m 

m 2&h tea ig isfi^ia^^tata ia »i 
I's fiiS «tM^ dK' % Ii iti mmim^ to 
mi» M mm ^ia is s staH 

ssbMsS a® is «W rt- il it is at s> Im 
sta^ « \)@i^ a!' ^rmm> Im ^ sri »°i^ 

is pi® ^ ^a^sfe^ wtelpife teMiptois 
s^Eisi M i Mg9 i4> Wm mUn mif 

fffv^sm « i% im'% ^mm m°@ ^teste«^L 
mi9 pisa i9 s$ s !« 8ta^ i§ & tt« 
n ®8® Mwp Msat it feas feWMKW^ fey 6}® 
»s ^rtM 6«w« Bi^ «i its teKtiM « 
w^laio E« ]f® Irt at i«i# @? a ^ » W?® 
«is^ Ai* teis w ^i^KW I3i«j>=a, ®ilE 
M ^im 9 M ag§ w&m i^i^iM mm» gg»etiR§ 
ii« §® Iteig tS9i@ is i« ^ d9ip ii Ki^tsi 



Ite stew f^^^ i® f^Alf tois^ 

M it Mlp§ t© stasia i» eiiFmite^ 

ratoti^!^ si^S@ t® ^i»i^ Miw M dai^ a ^ @^ 

f i^§ M iffl to pi^ t@ ete fi m @w 
lew> d9i|i°@ ^im 1^ ^ a t^le t^^ M 
e»t pi(» l,2,m,^,mdm. 1« ^Ste i@ pisDs §im 
tte ^ ^ifP liitt^ ^ip M« smM «t ^ ^ 
^ Mite mmm ^j»s9t pia> iSss ii' ^M®, 
I jffitaaSj? raited iss to tspte Mm S iaMM 
it^ m !1 is ifwA ^IM 2, ^0 ^ ^ 

m e«Kt^ t@ i» @if« a e^lf 
mf^i^issi f iw « jps mms^ 

m @^ pteW Ml daips in frnMsl, ^ «Si te^ 
M deip ^iiRi eKt » Wim ° @^ 
etWo tte ^ Hi |iv9 @^ diif ita isiiiviteiit^ This 
is Omm SI fine «^in » te» estfisL ^ ^iit^" 
(misted i@ I© ^ ml%^ <a hii^ @tst®» 
pin 2i @« diiip fi^t toatii t«i MiA m^s^^m 
^ism^»w^ sftet i4 @3&i£if @iat dsif 

Hmimi^ t§ §pt»o 2n ta« @^ ^ a 
"pllif ° miit^ ^ « v^itap nra, ^ta gmsii 
te °ftat^ t@ a i v@ilsit itsts 



tilt systaa to »wl8ef both chips at oks. This 
aim ths syttM to f«ad uw 3MB iddms ol bo^ 
chips iiMiltaflMitly >AisH m»U roult in urtm and < 
probahl. crash. In the Sunrw* boardTSerB is a 
mistv (Rl) lAieh acts aa such a pulli^ rtsistnT to 
tht version dascrib«tf for us* in cartridw tnassdvs, 
this Rl rtsistor is comwctid b«tM«i gi (pin 2f) and 
tht ♦SV lint froi tht consolt. Ibis simliN « hifH 
statt tt dsstlKt tht Chip. H» th« i! S» Z 
stlKtid to oruhlt it to do its thim? ihit it tht 
AnctioB o« tht Nirt coontctin^ pint 21 «id 22 (the S 
-^^^ 05 pit is tadt a lfl» statt (0 voltagtl 
thai pin 2C it also Mdi IflN Sim tht ratistop smUn 
vQltajt Itst rtadily than the dirtet eomctiai topia a 
'taktt it amy*. To matla ts to ust both chips 
Jndiptndtfttly then w eonld los « sw»i to cam«t tht 
S (pio22) lint tt tithtPtf tht RMdilpi pin 2i lAils 
havinfpuilup rnistan amtetad t« both pint 21 tt kt^ 
tht othar chip destltctid «*ilt tht ow chip it 



This it oMctly rftat J didi discoract «iy Hirine 
piM 2iand 22 (tobt fewdoi tht loTwlS 



chip»» Mjit asnact iX rotiston Wl it Fiym 3) 

pin 21 aid 4W lii» f@> Mi9 tht tip Md totte nss 
chipsi nsat na tim frat pins 2f of Mil tht lotv aii 
y j*^. *? tht otttPtartindttfthtSPWaritefti 
than eomict tht cntip tirtinal o« tht SPOT stiMi'ta 
tht S pit titfe aitlhw dr« (II yoa'rt timd t« 
on chip pint hy not, yoi coUd rai tblt tlrt to 
2 tftidi It 



I 



r w tti® l®f ft hart 

switch in. H ttis sppsns ami dm> e« Mi@ es^is covw 
nav® bass eovsst to the be$te» cbwbp, it aikm it gagj@p 
to insert tht M^isi tms^ bs£& ii9t@ tte ssisle, 
^ «rfipp4n8 »oy 9«pe«K! «sr®« htlp® te prtv8«t 
circuits (in law el as; eariiesp sf^aHa, ms^ rssmrM e» 

JtoctHcal ta^ t@ ers^ gj® cow i# 

t ®S vms&lB 8»7« (to I em d^B- 
2 mfsrmk mm gja^iy fUf^i^ 



' pstentiaMy BWM I'v® ^ is 

thiig am ^ fvmimm sif^io toM ^nwl, I wji^ 
tftas fflgiS asiP^te Ite ill PMs^ ^ 
ar ifsssM g$ »jm m»te psrar a»o (I@ 
Ms is btsaaw diSp «s tewtelrad te to 

I em mam snA imm^ tht captpi^ ev« sa^ 
_paw- « «itM I^Saf %.^7sspt T® 
- -Pg «» w «» e^ ®« M ^ip@ to t@ b® 
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«10fRE F-OF^ VOUR MODULE « „ « 

•xpantled fro« «n artJcla by Jim EUis RMaigh, North c^rai4«« 

Th» purpoas o* this tutorial it to «'-aw yeu hoi« to slae® « 
coaaand aedula. I hava uaad it to out Tt'imnem » »^oIf». ® prefra® so en© 

-ill .oon .dd DISK mLSS 2 to tJo alL^uL ^^"^^ 
mil, in .ffct, hivTooTfor to 3 JSu?f JlL .rsZ.!T f/ff^l ^^^^ 
a .Mitch. A Nord of caution bafor. cSnfefn^^S ^ If''^"^^^® ^^^^^ «^ 

.Kp.ri.nca in handling CH08 ;S;*^thS^rtic^^;S4?;°°,,vS^ TlT """" 

THIS PROJECT! Daaaflo to er dMtruetion of your mM®® smr^itT 



WHAT YOU HILL NEEOt 

1 SPST SMiteh (RADIO SHACK 9279-407 or aquiv.) 

?i'^;.Jt)**' ''^^^ diff^rtnt, n^t 

I Phillips Head aer»»driv9r « 

1 sold.ring iron (27 watt or loMar) 

1 static protoetion kit (or a lot of clip laada) 

1 soldar vacuus of any typa 

1 X-acto knifa 

soaa patiance... and aMay m go! 

Dacido Mhat aedula you ara going to modify (euggeet yeu urn ^ithm- Yl-mttm ar thm 
iBooulo and place it where yeu weo't lo@e it. Ussnf thm n^t-blMm aeraeadriv^p 

The cards in these nodules have had all pada soldered !^#th#?- thm>m ^ 
installed or not so you will have to de-solder the JaS fS thr^'uiS^l TiU 
using for your -tranaplanf. Conaider the first 2 rmm li linTZthm Mt Z 
position il. the neNt set aa 93 and so forth. The EM iRW iTiT TmitZ^ V 1 t 

wiir 19 KfeRuvse Tw CARD IT IS VERY suscEPTi^i TO Bimm muimmiimi 

18 positioned properly (pin •! upper left with .^g@ eennscter tTOaris ysyK PEae© fch® 
grounding clip o» this card and .elder the chip a'to plte^. m ZZuTZl tl ^Tt 

X-aeto knife, cut the lands at the fell owing positie»@o f s&ni your 



Pin 14 between position «1 and «2 
Pin 14 between position 02 and AS 
Pin 14 between position 93 and 94 
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MORE F=-OR VOUR MODULE €Coot. > . « « 

nake sure your cut* are clean and cosiplst®. Now lay th@ card asid® until the switch 
has been installed. 

Install your selector switch at the lab@l end ©1 the Aiodul® shell-haH with the 
•bulge' in it. Referring to the accoepanying TI-ARTIST picture filep consider the 
pins oi this switch as designated 1 to 3 (left to right with th® shell placed bulge 
down, open edge towards you). Solder apprQwi®^t@ly lour Md-a-h®H (4 1/2) inches of 
wire to each switch tereinal. 

Place the modified card on your work surface ori®fit@d m in thm drawing. Route the 3 
wires through the hole in the circuit card at the ypp@r l@ft hand corner, CAREFULLy 
solder the wire from pin «1 of the switch t® th® indicated position on the circuit 
card. DO NOT EXPOSE THESE CONNECTIONS TO iXTEMBEB PERIODS OF HEATo In the same 
manner, attach the wires from pins 2 and 3 t© th® card at thm indicated positions. 

Cut another piece of wire approK. 4 inche® long. Solder it to the circuit card at 
the positions indicated as 'JUMPER tslIRE'. This e@^l@t@s th© electrical portion of 
the project. Carefully examine the board and raak© ®ur@ you have stade good solder 
connections and that there are no 'bridges' b@tw@@n pad® m th© card. 

Now you can re-assemble the module shell. ®ur@ to pl®c@ th® pressure spring anc*^ 
edge-connector cover properly in place, thun snap th@ tm Mlym back together. Now 
it's time to see if you screwed up. 

Fire up your console and shove the cartridg© int@ thm §rm pm^to Press any key and 
you should see the 3 item menu that com@s on ^11 modul^So If notg fall back and punt 
(check your wiring). If you have made it this far@ remov© your cartridge, move the 
selector it's selecto switch to the other positioira and r^Hnmrt th@ cartridge. After 
pressing any key, you should see the 3 item mnu for th® other progra® in your module. 
If you have made it this far, congratulations, you ar® finishedo If not, you will 
have to check your wiring carefully. If it is still not t^orking, there is a good 
chance you have blown one or both of th© chip®. In this ca®©p punting won't help, but 
you may want to kick something anyway. 

By adding yet another switch to the modul® housing and running a wire from switch #1 
<old switch) pin •! to switch ^2 (new switch) pin »2. Adjust the rest of the 
directions above accordingly and you can really have funS 

Enjoy yourself with this project and if you blo^ mt m E/A Sro© chip, remember TRITON 
sells the whole package for $29.93! 



DIAGRAM » 




PARTS YOU WILL NEED: 



4-16 PIN LOW PROFILE I. C. SOCKETS 
2-SPOT MINIATURE TOGGLE SWITCHES (S2 . S3) 
I -N.C. MOMENTARY .MINIATURE PUSHBUTTON SWITCH 
6-10" LENGTHS OF THIN STRANDED WIRE 



ASSEMBLING YOUR MODULE} 

DGET YOUR 4 MODULES THAT YOU WANT TO PUT IN ONE MODULE. ( i .SoDISK 
MANAGER, ED I TOR ASSEMBLER.T. I .WRITER AND YOUR ADVENTURE MODULE) 

2) REMOVE THE CHIPS PROM EACH MODULE BY DE SOLDERING. BE CAREFUL NOT TO 
OVERHEAT THE CHIPS OR TO BREAK THE TRACES ON THE BOTTOM OF THE BOARD. 

3) REMOVE Cl>C2(FIG.l) FROM THE BOARD YOU SELECT AS YOUR NEW BOARD AND 
MOUNT THEM ON THE TRACE SIDE OF THE BOARD. THIS MAKES MORE ROOM FOR 
THE SWITCHES ON TOP. 

4) ON THE CHIP SOCKETS (FIG. 2) .BEND OUT PIN 14 SO THAT IT COMES UP 
ALONG SIDE OF SOCKET. YOU DON'T NEED TO USE SOCKETS. BUT I USED THEM SO 
THAT I COULD INTERCHANGE CHIPS IF I WANTED TO. TO NOT USE SOCKETS 
.JUST BEND OUT PIN 14 OF THE CHIP ITSELF. DO THIS CAREFULLY. 

5) NOW INSTALL THE SOCKETS IN THE FIRST FOUR LOCATIONS NOTING THE 
POSITION OF THE NOTCH AS IN FIG. 4. 

6) SOLDER A 10" LENGTH OF WIRE TO PIN 14 OF EACH SOCKET. 

7) REM0VE THE END OF RKFIG.l) WHICH IS CONNECTED AT POINT A.SOLDER 2 
PIECES OF WIRE TO THE HOLE AT POINT A. SOLDER A WIRE TO THE END OF Rl 
WHICH YOU REMOVED FROM POINT A. INSULATE YHIS CONNECTION. 

8) IT'S TIME TO MOUNT THE SWITCHES INTO THE CASE. YOU NEED TO BE ABLE 
TO SWITCH TO 1 OF 4 OF THE WIRES AT PIN 14. IF YOU COME UP WITH SOME 
OTHER SWITCHING ARRANGEMENT PLEASE FEEL FREE TO USE IT. OTHERWISE THIS 
IS HOW I DID IT. 

9) DRILL HOLES AND MOUNT THE SWITCHES IN THE CASE. MOUNT THEM AS CLOSE 
TO THE SIDES OF THE CASE AS POSSIBLE (S24-S3) .Si SHOULD BE MOUNTED TO 
THE BACK END OF THE CASE. SEE FIG. 8. 

10) HOOK UP THE WIRES AS IN FIG. 6. TRIM WIRE LENGTH AS NEEDED. , 

IDPLUG YOUR CHIPS ;WHICH YOU REMOVED FROM EACH MODULE $ INTO EACH OF 
THE SOCKET LOCATIONS. ENSURE THAT PIN I OF THE CHIP GOES INTO PIM I ©F 
THE SOCKET. 



NOTE : 

IF A MODULE HAS MORE THAN I CHI P. YOU CAN STACK THEM UP OM TOP C 
ANOTHER AND WHEN THAT IS TOO HIGH TO FIT IN THE CASE JUST MOVE 
REST TO THE NEXT SOCKET LOCATION. ALL PIN 14'S ARE TIED TOGETHER OF 
^ THE ONE YOU STACKED 

THE CHIP #'S MUST BE IN ASCENDING ORDER AS IM FIG.7. 



OPERATION: , 
PUT SWITCH ON OF DESIRED MODULE AND Pi FSS RESET. DO NOT HAVE MORE THM 
ONE SWITCH i" - A TIME. LABEL SWI ■ .ITONS AFTER DETERMININC WHAT 

IS ON IN r :0N. 
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the supercart articles you could use I 
have decided to give <iou one tof^. The 
part of this sodification that eakes 
this one unique is that I have used 
parts from several articles and cot- 
bined then into one nodule. The. parts 
are basidy the saee as other carts 
e>xept I have made eodi feat ions to use 
sockets for all chips and an optional 
built in reset s-jitch. I have included 
enough information to add a second rat 
chip and a socket to put in your Disk* 
Ranager chips or Ti-writer. 

The start of all supercarts should 
begin with the reading of the article 
by im CLltOM in «icropendiu». This 
arricle has been reprintsd in iria.ry 
newsletters including our UEST JAX 
99' EP NEWS JULY 1986. John explains 
all the basics used in construction of 
the module. 

Lets start with preparing the board 
to accept all the compor.ants and the 
scci-ets. Break the foil betneen the 
the U<o adjacent holes at Fi on the 
top of the board and the tvo holes at 
F3 on the bottom of the board. At the 
other end of the board uhere the reset 
resistor uas removed locate the hole 
that 'iK}uId be number 16 if a grom chip 
uere to be installed in the last set 
of holes. Isolate this hole by cutting 
the foil around it. Call this hole F2 
and use it for the connection ot DliC2 
and R3. 

Remove the section of ground strip 
at the top of the boards where the old 
rom chip was removed. Also at this end 
of the board remove tne circuit trace 
that connected to roa pin 7. This hole 
vill become ra» pin 9. 

You yill find there are many places 
on the board to make connections. If 
you trace a connection to another 
location on the board feel fret to use 
it only double check it before you 
test the module. 



second grot chip locati gro^ pjn |^ 
on the next set of grc^ chip holes. 
Isolate this solder pad t^ cutting 
the foil as in the top vie» of th@ 
PC board. Separat@ @dg@ ccnnectf^ 
30 by cutting the foil at th@ top 
of the connector, ^mm enmjgh Qf 
the foil to ensure there is no pog<» 
sibility of shorting the aip@ sold- 
ered to this e(^e conn©etop later. 
This is the last foil cut on th@ 
top of the board. 

On the reverce side locat® th@ 
ground strip section at the to^ of 
the rot chip holese Cut this foil 
and the section of foil at th@ t(^ 
of edge connector pin 29 as shcim 
in the bottom vie® of pc toardo 
DcAible check the >,m holes next t@ 
rot pin 24 to ensure thut only th© 
one closest is connect@do 

Set your 28 pin sock@t in plsci 
and mark the locat iotD of th@ ©xtra 
four pins at the top of the boipdo 
Drill or ust some othef mm% of 
putting these hol@s in the board. 
Do not vorry if you aaf^e the holes 
a little oversized ^ mil bt con- 
necting eire to the socket latsr. 

Ue are nott r@a^ to install eur 
components. Install the sockits in 
the board eith the nu»ter ! pin at 
the top of the board. Replace C8 
in the holes outboard of th@ t^ 
it eas retoved freto I3@nd th§ l§f 
on the flat side of th@ led ^ 
degrees and soldw it int© th@ 
hole next to F3 snd th@ oth@r li^ 
to CI. On the bott^ sid@ of the 
board connect. Ri (IKi t@ the l@f of 
the led put through thi holt. 
nect the other end of 92 to any 
ground pad. ff y@y ar@ umim t^ 
rat chips connect t^ IK fe§ist@f^ 
to F4.(this psd sll§o connects t@ 
F3) One »ill connect to pin 20 of 
the socket and the other to pin 20 
on the upper rm chiPo 



hole marked F2. Y^ can sake the other 
connections at F2 to this diode. The 
other end of 01 solders into the hole 
at the bQitm right gro® location. 
This ^Id be %fm pin 9 as shown in 
figure 1. Connect the positive lead of 
C2 to F2 and the other lead to ground. 
Solder th@ banded end of D2 to R3(IK) 
then connect the other end of R3 to 
F2, Connect the free end of D2 to the 
positive sic^ of the battery holder or 
if you are not using k holder connect 
a short length of ^Ire to the diode 
for use later. 

On the tot tot of the board connect a 
length of yir© fp^ F2 to socket pin 
29. Connect s ju^^ to replace the 
section of ground foil m removed at 
tht top of th@ board. Solter a wire 
fro® rm pin f t© gras pin ^11 or card 
@dg@ connector 23o Connect a wire fret 
fm pin 27 to card @dg@ connector 32 
on the top of the boardo Solder a eire 
fpc^ rm pin 2 to card edge connector 
Ik. 

It i€ no^ tif^e to iake connections 
to our switches. Cut six lengths of 
^ire approxiMtely f^ inches long 
and Qm inches in length. Starting 
@ith the double pole d^ble throv 
switch ©ith cintef* off connect one 
mr^ hm thi center lef of the switch 
to edgd connector 29. The other center 
leg ^ill connect to @die connector 34. 
Sold@r a m?^ hm gro@ pin 14 on both 
sockets. Each of these ^ires eill con* 
nect to th@ side of the switch that 
has be^n connected to edge connector 
29. Conf^ect th@ ti^ inch long wire to 
the other side of tht switch ^akeing 
sure you conn^t it to the same end 
of the switch m gro^ chip enable wire 
is connected for the socket you wish 
to us@ for ^m? i/k chipo 

SDi(^r s m?^ t@ each end of your 
single pole tobli thr^ switch then 
connect on@ of thts@ to ras pin 20 on 

@ach rm chip. 



WEST JA,X ^^^^''ERS fslEWS 



The tM) inch long wire connected to 
the center le9 of the DPOT seitch con- 
nects to the center lei of the SPOT 
seitch. 

If you wish to add the reset switch 
io ^.he aodule I eould suggest the com- 
ponents on the right end of the board 
be installed on the bottoe of the 
PC board. Connect one lead to edge 
connector 29 and one side of the 
switch. Connect the other side of the 
switch to the reset resistor <100 ohe) 
reifioved froe the pc board. Hie other 
end of resistor is soldered to a short 
length of wire and it is then soldered 
to the eoiHfr p4(j connected to edge 
connector pm I. 

Insulate the top of the board with 
electrical tape in the area that the 
switches will be iKiunted. As an added 
precaution wrap the switches with tape 
all so. Depending on the size of your 
switches a good place to install then 
is on the top of t^e nodule near the 
center of the hump. If you find eicro 
switches eeaH ehough they can be 
mounted through the front of the 
TK3(^i!e. This location would be the 
Ideal Place if you can fit then in. 
T^e ttHO T'an chips are soldered to- 
9e*:h?' one on top tSe ot^er. All pins 
^re connected e cept Pin 20 on the 
upcpr -.Sip if is bent cut away froi 
the lowr chip. 



It is now tine to test ^mr §o^l@ 
and after double checking your beird 
for solder bridges and proper plac@* 
iftent or orientation of co»pcmant3o 
DO NOT install the battery until you 

* have tested the aodule and ar@ sat- 
isfied all is correct. The easiest 
)tthod of testing ie to use CAa 
LOAD as in JOW aULOU'S articl®. 

* Cut the case for clearance around 
the ran chip stack and for the led. 
I won't 90 into all the testing 
you could do to the wdule f@p this 
is very well covered by John and 
the other articles I coibined to 
construct this aodule. I would like 
to give credit to Richard J. Bsil@y 
of the NH99ER USER GROUP 9 Ji@ 
NcCulloch of Evanstonf IL « and m 
article written by Dave Ratcliffe 
in which he is expanding on an 
article by Jia Ellis of Raleigh^ 
North Carolina. 



UARNINGfM As with any project 
of this kind I nor the UEST JA 
99'ERS are responsible if m 
any chips or daaage your coiputer 
in any way. PROCEED AT YOUR Oii9 R 



«NOTEs I used a wirewrap mk@t fof 
the second chip and raised it to th@ 
outside of the aodule. In this way ! 
could change the groa ch&p without 
opening the aodule. 



HM6264LP-13 CMOS RAM 

Tl (SAME MODULE 

1N914 SIGNAL DIODE 

IK RESISTER 

2o2 yf TANTALUM CAP. 

RED LED 

LITHIUM CELL 

CELL HOLDER 

16 PIN SOCKET 

28 PIN SOCKET 

DPDT SWITCH CENTER OFF 

SPDT SyiTCH 

NC MOMENTARY CON^. 3W 
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MTALUtTIOi OF SMES CHIN 

iniK Tn Ti emu 

by Pitriek U«oreib 
OH-HI-TI 

The cirtridgi grot chips for eost 
of tht TI iodolofi can ht ioiUUid 
insidf tht consolt to that it is no 
longtr nKtitiry to plug tho cartridges 
into tht grott port. Tht prograts csa 
bt stlKttd by »ay of a svitch attached 
to tht groa chip. This not only savts 
tiot in not having to starch for a 
particular cartridgt but it also savss 
Mtar and ttar on tht groo port. 

Likt all articles of this type 1 
oust first Marn tveryont that any 
todification to yoyr consolt eill void 
any earranty and also the risk yo^ take 
is your owi. If you plan m doing this 
eodificatioo on your only coosole I 
strongly recoMtnd against it. There 
is aluays a chance, although slit, that 
a disaster eight occur. 

The parts yoi oill need for this 
project arts 

1) Prograa groA chips either 
purchastd froa TI for aroi^ t4 
each or taktn free a cartridge. 

2) Ribbon cablt ii inches long, 13 
Mirts). 

3) Thin eirt to conntet the 
suitch. 

4) Seitch (The type of sviteb usei 
depends on the application. R@r@ 
on this later.) 

5) L(m eattage solder iroi (2S 
eatt or less), solder, sold^ bulli 
to reeove groa chips froa aodul© 
if used, etc. 

This project requires the rm^Sil 
of the groa estender, the part the 
cartridges plug into, fr^ the cons®!® 
and attach 16 eires t® gt« The othsr 
tod of the 16 aires are attached to m 
groa chips ubich are bei^ installed. 
A seitch is attached beteeea one of the 
uirH so that the prograa can be turned 
on and off. 

Mat liaits the nuaber ®^ prograss 
uhich can be installed is the typ@ o« 
seitch that is used. I have instsUe^ 
t«o prograas into a console (I/A and 
DNII) using a SPOT type saitch and see 
no rtasoa ehy aore cannot be usedo 



crittfion for th© smteh is thst it 
@ust hav@ m off psitic^ i@ thst th@ 
progrss) sttach@d to th@ gr@@ port t,m 
be turned off min^m sr@ m§i 
(extended basic fof @ss^le). If yoy 
are ingtdihns o^Iy on© progrsi ihm 
any SPST saitch mil as long s§ it 
is saall enough to eount in th@ 
console. If thsn en@ progrsi ii 
being added th@n s mtch mih m off 
positiesd is n@@d@do I s SPST 
on-eff-ofj type mteh for ly im 
progrsB instaiisti^o E h§v@ 
aini store rotsry @Ditch@@ at hm Mt@ 
Hith m sssdy m 12 p@@itimo Im^im 
11 pro9rs§@ miMU it th@ HUk @f i 
ssitch. ^ mm Mf miU^ ^mU ds@ 
bis used but @sy not M mtm^mimi t© 
op@fat@o 




1) tto m/m mtcfe 

on the ysc6 mlm mmlmo 

2) »mm tte 7 %^rm km th© 
bottoi of th© e^@©tio 

3) Lift th@ Mtm p^t of 
e@Asol@ fr^ tb@ t^ pgrti^. 

^) g@@@v@ th@ 2 scrm Mm% m 
pow ^ply to th@ e@ns©l@ mi 
rmm th© pmr i^pl^o 

5) 9isg©na@€t thi pMr-e^li fr^ 
th® ^ew mml^o 

6) Mmm thi S m^m MAim tM 
mi^w^mi t@ thi ^mml® mi 
lift th© g@th@?bwi m ©Ughti^ 
33 ths& thi k@yted cwect^ 

be f @^@v@^G 

n Mismm&t tto k&^mi mi 

Si tte |r§a ssta^i^ km 
th© @)@th^^^©sr ^0 



pif§y°l@eM Ksfste tg @ fires 
chip gr6# is aUssM %@ ^to raiils^ 

yg@i lo iffi tSis tm ma thm 

w>§ eU^ n m^, tm m%t te tskm 



Mte sur® that the chips are 
if» m rijht order or tht 
WWm mn mi function properly. 
Tfe8@ is net toe difficult bKtus* tho 
elUigs sr@ nus&sf.^ in tha proper order 

(BjJOH:e22m m mia, for 

mmM- Just osls surs the chips are 
stseM in asssnding crder and 
weiryttainf @ill mi fine. (See figure 

I «er MPf ggtsilJ 

T§ prgpar® tCie froa chips for 
instaUsti^ de the folloeinq: 

!> UnMlr M pin 14 on all 
thi §res chaps sith a needlenose 
pJisfs. 98<sf te fijure I for 
Isestisa of pin H. 
IS Hfw-^scg all of the chips 
tissi M&iiif w@ the notches on 
tSt® M9% im ths SIM direction 
and arrsngsd in the proper 
§fi§f s@ diseriled above. If eore 
thm pro«raa is beinf 

inglsliel im thi grot chip 
ir^s tsfsthef . 

S9 §@lto ef ths pins cicept 
1^ ths pBsi H'So Ma sure that 
tl@r@ m m solder bridges 
b@t^« ^@ pins, 
4» S9ll@f tha pin 14's for each 
^^etber. Solder a 
lOia^ i Ineta long, to each 
preffM f ^ pin M. (See 



Upval® lh@ ribben cablt into 
im pioetSs es@ astb B tires and 
itm mm M% 7 aicM. 
2) msets ribbe. cablt to tht 
fsassBia^ 13 pies on tht grot 
@^ssl. T^s S esirt piict is 
Mxm l9 m% t°9 and the 7 
eifs @is£S te pins M3, 13 and 

19 Tto Sim Mas.M te pin 14 
sr@ tl» e@ese£gs^ te tht s«itch. 
^9 mssM s ssalS ptect of tirt 
Mwm tte eeetsr el tht snitch 
mi pis 2f 9i the |res ettendK. 
(Film Ih 

ii IM sum hm pins 1-13, 13 
8& @i tb@ grofl stack art 
stt3eh@^ te the gro. extender 
gissitim in^iests^ in Table A. 
4) i@eh@e& sm e4 ths connections. 
7) ts^ ths irse stact: and tires 



iitfe tlKtricil t«pt M that it 
Mill not ilMTt ifiiAtt tto 
•otfeirbMrd*! attal ibitlMiii riM 
inttilltd it tlio cntolt. 
I) iMtill tut Mitel in thf 
cooMlt doM to tho troo port 
ffitliir 00 top or itt tho back, 

hHIWlUW.Ik CmooIo 

Moro rouMobliof tho coooolOf 
tNt tM proiriM io«tillo4« Rocooooct 
tlio poHor Mipplyi koyteird mi oooitor 
to tho oothirboari. Hoke ooro tho 
pooor fupply anl koyfeoori iro oi i 
Aoo-cooloctivo lorfico boforo ippl^iof 
toy pooor to tho coooolo. Toro oo tho 
cooMlo iA< try oich of tho propaM 
iflftalM to ooko ooro ovorythiof io 
oorkini properly. (Uoo chKk bioic ib< 
tho iroo port for propor oporitioo. It 
uy bo AocHsiry to roook tht cooiolo 
(Icto «) oich tioo iifforoit profroa 
if ulKtod. lUko loro that tho irofi 
ftick ioitch if io tho off pooitios 
btforo iofortiof aoy cartril|oo iots 
tho iroo port. If owythiof io 
oorkiof fioo thoo tho coooolo cao bo 
rtaffooblod. If a probloa occvs 
rKhKk all your oork. 

Moo roaffoobliof tho coooolo aafco 
foro that tho ribhoo cablo if boot ook 
of tho oay fo that tho port cao bo 
roioftallotf ioto tho top of tho coooolo 
ioa it dooo ook iotorforo oiU tho 
oporatioo of tho coooolo. Tho |roo 
ftack fhooli bo placotf to tho loft oite 
of tho coooolo abovo tho oothorboari« 
Roaffooblo tho coooolo io tho rrroroo 
ordir ttfo4 to lifafOOoMo lU 

Aftor tho coooolo lo MOOobM 
rKhKk it a«aio ti oafco foro 
evorythiof if oporatiof corroctly. 

If thoro aro aoy «mkiOM ahoot 
thif projKt ploaoo fool froo to aok. 
Hy addrooo ift 7147 Loaoa, MIoo Park» 
HI 48101. 
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aPANSIOM BOX 32K WHH iK WDIU HIM 

EDITORS NOTE: 

^ OUT HOW THIS GAM BE USa SUPPORT® IF m FIGURE 

• SK?SSf JJ ^ HELP TO 

• Pp, BEFORE YOU I^UC My OTjIfSsK/KP® ^^^^S" ™M YOUfi • 

, • CARD. I WOULD ALSO LIKE TO sfSTF^/^Trif^ IWaUDE THE DISK COWT • 

1 ; YOU DO sol? YoJToS SS S S ™S PHOJKT, • ' 

• SPONSIBILITY OF EITHEH inr M^el, ^ 8EPEAT9 ^mr» AT THE kI • 
•■ REPRESEmTIVE THETHbs' L^?SSf ' ®^ «^§EH«S G^U? ORAW? I 

. •""•"•"•"Siif.Sf«;SfliS«I^5^^^ ®« WITHER.T£roREI I 

Z^ILm thought that it a «aaL !J ? ^©s-tien ef th« eard I 

thu. the SK card th«y d*9e^lL^ ^ 1? !/!'"®^*^ •Mlcl. 
that Chip. I ealiad it th© ggK» L^S^ ^ ahm^m th® wS»|nf for 

riilM • "i^^^.ea.t^ ^yp/^JLsl,^ ^r^^«® ^eM/liiM af.a that 

ipjr?-! fr?' ®*« Pe^t4e« as ^iu#L teL.. 7® ® PS'@g«>«a thai can 

•«}tch that 4nt® tt^relVL l""'"®^ Thar. ,8 . 

dlMblad. tha m@moty ia 9%&U \tl^Zt^ an®®, E^mn «ith tha Qk 

•bout .ao.oo._ I .«.H,, uZTITlJ':: T^i ^^^^ 

Jvitl.f^* ^ this ca*d c^^r/feI\S!Tr/^^ ^'"^^ ee«tal« th. 

Syntha.i,,, ,or *bo«t »2f.©@, foot ^h^rl ?! ^''^ .@9«9oJa or Spa.ch 

• yitaa not ba<n« lnta<fc(,a„gs;,r«atS Ithl! '""^ ^Sssdv^n^aga of your 

««cli/lcatlon. al«o ca«8« pJofe til sr.««@s, intarnai 



EXPANSION BOX 32K WITH 8K MODULE RAM 




• - «atL».i» sTiTic SAP oan 

1 - T«LSlt| oap . 
1 - 2KS!l:l ffP» TMISm 

t • US (o«.v 9 « ai entm 
% - «i«it Of cloecs 
(sa vrt t TO iicNn 
a - ii^ia p:odo 
i • II vt V. loisroas 

I • 100 OW 1/« «. KO. 

I • .01 ifD. DISC 01 iMLfrme 

t . ixAo oei smcrToi ct.i. pm9 t^iiii9i.)0) jo^fto eofifas?. 
1 - ipfwnun ciiarr a« hdb aom ^^ssoair 
t • loac aooxn. tfin, oomi 09um 



PLEASE BE CiVAEFlX ASSEMBLING! 

SEETExrONOTHER SIDE, 



Si omes: 
9 - «3iftt>f.it mm dm 

9 • tiLSn OOP 

9 • U8 CJV S UAO ? 66^ L@) OQ 
9 - LO*! (XOrUfi G7 ITS' &$a»g| 

9 • 7.78 1/8 tf. BESZSTOQ, 

9. • mi« 09 i«s«A eiooc° 
] • ioii« oioess « * 

} • II l.'Q ei. ttStST^QS 

9 • m 1/9 ». SSSSSS>9® 
« • 10 WO. 109. im»U^ CAP, 



1) g ttto GO® vjot mm ii^« diodo rot rm iit t«e. cnNumn 

R&? 8S USS rot P9ftC OWIUId THAT A •U3W" LXV1L U* U OC H C TP 

is^Qfi'S stms 61 USD a tic dcsdoc otooes to pii m or Tic un ( u? to 
9 dieses ^ IB tw «o V. Of vurr cihott. 

99 IS A GBos su TO ror i .1 100 fins cir. ioooi vai «9 f. r:K 

w s^m m9 TO c mn measjun i 

9) t a@'a nasf uu0. tw cojoo uo im» or tio shutt ud*s. 
T)s La*s ik««Bt u c a wi c cr o to tic miu la sscrzoa, tic 
ojt^z^ tmAm triLL it sbi iv tic m isiCATOi oiiooMt 

BE9 — 331 UIC ACCCSO 

- fH MBAOl imir 8ftK ICCCSD 
Iki^ « tt nauU iCWII OUMUB aib sh KXS ACCBSO 

QV Tts exMorr 9m tiTTm utrj^ rot t>c cr hodulc tcmr wt*. 
?w id& fmBvff arim «€n eiufs odod ec OMifcro to viatt t/ tov 
^XBS. ^ca mo ncn surMor? Tvf octXK mmci r ah cot tvxixic orr 
m, maniSK tut utuss loff ai anuomiuffr mkumi, tav vai en ac 

me TO ross ASVA&fTAcc of tnxs rrjiTm. 

9) ^mc» an osuba » muua wni m f oo mix-m ) mic. 



Q) USZS E».*i«« mUCMf TWSM THI A9«A*S AlC 

pm ca au oafs. matcii r:i i2t 
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32 KiloByte MEMORY EXPANSION 
FOR INSIDE THE SPEECH 
SYNTHESIZER ( OR ANY 
PLACE YOU WANT TO PUT 
IT) . 

by JOHN WILLFORTH 
(based on Ideas from the 
WESTRAILIA, and Che 
CEDAR VALLEY USERS 
GROUPS) 

1 have written up several articles on the 
subject of putting 32K of static RAM inside 
of the TI console. I believe that o^*^*** 
information for this came f'fo", t*^* 
AUSTRALIA U.G., and the work leading to the 
insertion of the same memory J""^ "^S* f JJ"**- 
Synthesizer, was done by the CEDAR VALLEY U.G. 

NOW I have put memory into both the console 
and the Speech Synthesizer. I thought that 
there should be no place you couldn t stick it. 
So I just finished putting it into the OLDE 
TI STAND ALONE DISK CONTROLLER ( part of the 
old train ). This made a nice O^^JJ; ^"J f 
micro-expansion system ( without RS232/PIO) . 
If you already have a full blown system, or 
are ju8e beginning to get int a disk system, 
and Imllze that you either 

funds, or will not need anymore than that Just 
described, you should read on. 

The long connector on the left o£ the 
schematic, represents the large 4A-pln 
that is inside the speech synth.. <>' 
plug in peripheral le: Stand-alone Disk Cont. . 
?he'bi8 difference, however. 1. ^*»f " ^4 
speech synthesizer carries pins 1,2.43, ana 
into the unit from the console. Therefore if 
you do decide to put memory into any other unit 
than the speech synthesizer. 1 would "c°">"«"^ 
that you wire across that unit, in other words 
«4r. from Bin 1 on the console connector to pin I on the output end 
you should run a "^"J^^/^^/, JJ^^ tha console might be plugged in. and do the 
of that unit. wh«r« the unit from tn » ^^^^ ^p^^^h 

,a«« for pin. 2. 43. ^t^/iJ^^^Ji^J Se 2 much larger unit. ( console 

synthe«l«« out on th. ^jJ^/f/jfi/L/Sad tSat is Involved here that is a must, 
and Disk Controller ). These i* . .^^ .^e +5 VDC from the console, 

and that 1. the pin I. source in tSS un!t where thU i. installed, 

rather than tapping U froa the +5 Volt «««^ce in tne ^^nfused by the reverse 

If you hav. the doe-^^^^^i^VSom ^sfiue tSe Sip up as I have indicated, 
order of the addres. lines. DON T "^f ^'^f ^J^J^^j^J* done nearly 20 of these in- 
and if you do your part correctly. Jj^^^i^;^^^;,,^^, in a stand alone disk 
atallations In the console and the *P«®^^ t. you want the more simple 

controller, and as far as J^^.^r-^iiry iitS^o" console. ( which is what 

Inatructlons. on how to '^J* f fsJ^ed . self-addressed envelop, and I 

I prefer ) Just contact me. by sending J "^JP^Jp'^J^" rd#1 BOX 73A JEANNETTE, PA 
will send the Instructions. Have fun! JOHN WILLFORTH 
isi^r ; or call after 9:00 PM. (M2) 527-6656 
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32K ON TOE 16 BIT BUS 
By - John Clulow 
Based upon ideas frosti Mike BalUiann 



The following is a step-by-step description of how to add 64K of RAM memory 
on the 16 bit bus. The present modification uses only 32K. This corresponds 
to the rosRory space of the 32K Manory Expansion. The modification yields a 
soeed increase of about 50%. ^ ^. . ^. 

Mike Ballinann is currently working on a circuit to allow CRU decoding of the 
ranaining 32K. This will open up a whole new area of software, including such 
Dossibilities as a real K)S which could be loaded into RAM from disk on power-up. 
Thl 32K JSif ication described below can easily be modified for full decoding upon 

"^oTlTul^^l^ mtaiii l^2256IP-12 RAMs. ^e source of these is K-roprocesors 
Unlimited. They cost around $12. You'll also need a 74LS21 and a 74LS1^3. 
These can be obtained frosa various electronics supply Iffluses. All wi .ing should 
be done with wire-wrap wire. You should use a low wattage soldering pencil with 

^ ^TJS'nSfiiati^ is^done on the main board of the Black Silver console, and 
you'll need to refer to the Logic Board Ccanponent Location Diagram in the TI-99/4A 
Console Technical Data book. 

1) Reffltove th© board frora the console, and identify the two ROMs. They are 
located between the GROW connector and the 9900 IC. One is parallel to the 9900 
aS^ Sher is perpendicular to it. They are U610 and U611 on the Component 

'^if'^d^fST^^ins on the ^162256 IC's closer so they will fimly contact the 
ROM pins when piggy-backed. One way of doing this is to place the RAM on it's 
side STa^le IS then move the body of the IC toward the table to bend the pins 

""'3)"^d out the following pins on both HM62256 RAMss 1 2 20 22 23 26 27 28. 
Thes4 p^ w?n nS? SlSdSed to anything on the wm. , Holding the IC wi^ 
the notch up and looking at the top, pin n«bers start with pin I on the upper 
left, go down the left side, then across and up the right side. Pin 28 is 
oDtJosite Din 1 on the end with the notch. 

^'^) PlaS one 1^2256 ov^ the R(M that is parallel to^ 9900. ^^fj^^i^^^^ 

notch ^ints toward th® 9900 and that the writing cm the 9900 and the 62256 can 

be read froa the saa® direction. Place the RAM sudi that pins 1 2 27 and 28 

StSd beyond the end of tte R(M. Tt^ un-notched ^d of 

with the m-notched end of the RtM. There should be a sort of "^^^"J. 

that clamps the RAH pins onto corres^nding RCM pins below it. Thi^^^J^^^P 

to insur® geei solder joints. If the RAM doesn't fit tightly, rsBove it and 

'^5)^1old2 S?^ Pina not bent out to the RCM pins below. Use a low wattage 
pencil with a fine, pencil type tip. Inspect each solder joint carefully m good 

''1)' S'^nd'S25S m the H(M that is perpendicular to the 

notdh on the RAM ^ints away fr« the .9900 and toward the edge of the board. As 

aiaave. solder and inspect all pins that' were not bent out. 

1) ISd out th^ 7^1 pins I 2 4 5 6 8 10 12 14. Nbte that pins 1 and 14 
are across frc® each other on this 14 pin ICo , 

8) Tte 741^21 will piggy-backed on the 74LS138 U504. TUns IC Hj-'^f 
adjacent to the end of the board where the edge connector is. There are two 138 s 
n^Tea^ other. U504 is the one nearest the end of tte board. Jj" P^^f 
the 741^21 so that the UN-NOTCH© end lines up with ^-notched end of tte^^ 
(Minting toward the cassette connector). Pins 1 and 16 of the 138 will extend 
beyond the notched end of the 74LS21. 



32K ON TSffi 15 BIT BUS CONTINUED 

9) Before positioning the 74LS2U solder 1/2" lengths of wire-wrap wire to the 
138 pins 7 and 9. Then position the 74LS21 on top of the 138 and solder all pxns 
not bent out to the 138 pins below and inspect the connections. 

10) Bend out all of the 74LS153 pins EXCEPT 8 and 16. .^u lod 

11 Place the 153 over U613, a 74LS194. ThB notch will line ^PJ^J^h the 194 
notch and point toward the edge of the board away froro the 9900. Solder pins 8 
and 16 of the 153 to pins 8 and 16 of the 194 below. , w . 

'"?2 At ^d Of ?he 9900 opposite to Jjf^^^j;?^?;^^ 
you will see a line of three ICs. Tbey are a ^^IfOO' 74LS32, and 7^. The 

74LS00 is U606 and the 74LS32 is U605. Turn the i»a^<i^"P!i?!^o^^-S^^?n «iJ if 
tS^aces. Find the trace that runs fro® pin 11 of the ^41500 (U606) torpi^^^^ 
of the 74LS32 (U605). Double check to laake sure you're doing the pin numbering 
SrrStlyT When you've found the trace, cut it with a Knife so there is no con- 
tinuity between the LSOO pin 11 and the LS32 pm 13- ™j 3^,. 

13) Identify the piggy-backed RftM that is perpendicular to the 

wire wrap^ires connL?iSg every bent out pin ^^^^^^ Tn'? tfoST 
bent out pin on the RAM that is parallel to the 9900. Pin 1 to pm 1. pin 2 
to pin 2, etc. There will be eight wires in all to solder. 

14) solder wire-wrap wires to make the following connection on the m ttet is 
parallel to the 9900. Pin I goes to pin 24 of the 9900 (solder the wfreto the 
9900 Din on top of the board). Pin 2 goes to the 9900 pin 22. Pin 20 goes to 
?^p?i«2? ^Sn^ pin 20 of the RAM to pin 22 of the RAM and also to p^J 

(tent out) of the 74LS21, There should te three wires coning of f Pin 20 of the 
Pin 23 of the RAM goes to pin 21 of the 9900. Pin 26 of the RAM goes to 
Tot S2 lioS VirT^ STthe RM goes to pin ^1 «f,5?,^ ^fg^^i^^^^J^gl^^^^ 
on the right side). Finally, coainecfe pin 28 of the RAM to pin 20 of the 7415244 

adjacent to the piggy-backsd 74LS21. , o ^ a„d 14 Connect 

15) connect the following 74LS21 pins with a bare wire: J 2 4 a^ 14. Connect 

the short wire from the 138 pin 7 to the IJ21 pin 5 (bent out .C^^ LS21 

Pin 6 to 1521 pin 12. Connect 1521 pin 8 (bent out) to the P}39y-?J2TT^ 

Connect the short wire coadng frc® th© 138 pin 9 to LS21 pm l?- .^jpa^ijA . ,8 to 

conn^ the 74LS21 pin 14 to the 74U244 pin 20 that you connected the RAM pin 28 to. 

16) OK, we're alaost d®a@, so tate ® break and have a te«. 

17 on the 153, connect pin 9 to pin 13 on the 74LS32 (U605). Pin 10 of tte 
153 goeTto pin 14 of th® 741574 n<^ t@ it (U607). Also connect pin 10 of the 
153 Iflim 11 and 13 of fete 153. Camrn^ pin 12 of the 153 to pin 15 of the 
11 Ind Sei c^ pii. 15 Of tte 153 to piia 7 of ^JJ^Sfif iLi'^f^c^ 
74LS7Sr connect pin 14 of tte 153 t© pia U ©f th® 7^500 U606; that s the one 

^°?8rTS?'n?? 15^ ^ anotte be^ tefore putting your cc«p«ter ^t?^^*^^' 
When you try it out, raaster tlmt tM© vmsim isn't oai?atlble witn otner 

STyS^ proM^ with this I can't pr«ise I cm help but feel free to give 
nm riS ^^^TWl (41^1 "^^t^ jQlm (or Hose-Head.) 



■mn umiB aa ciraasiM rmsa 
soimKST mffnHii«n, octoicr, m 

thi lOltlM UROIK tl witliftU U fW nSI (M 
Sictvtl uA tlOK DSS8 (730 tieteril. Tbi( »rtjtct mwH 
tiM tlM tt 7Ut Wk tectertt far u iacrMi* i* itortge 
c<9Uttv e< M (Si Itctvit « S9.9S. 

Tdit iKrMU it 4seai9Haii«i iMiai m 74LS1U IS 
ts li DECOOU), MM 74l$02 (BM MTCI. to* (i|ht K 
MMLPMS tnilC MR Clips, nHviM m MUIM (S ti 8 
KCQOnt cbi>. u4 MtfilviRi tiw MS COK t» rieofnia tht 
•ilitancs •! tM iMid Maorr. Tht ari|ia<l NKIltM IMSISK 
CIRCUIT <eai att {ally toeada aa ai tha five aaaory tMrtu 
llMt (ret lit lialtlnf It U INK. ly «uUv tecedinf tkU 
liaa, la »itk b» «|tit aera CHIP satCT Slil«lS krinfiai aa 
i« ta 2SiK If7i lactaril. Tkla HtlUsea tHa erieinal datifa 
ta Ita (ullait fatntlal alU aoly e faa ttWlS 
MOIFIDITIIBll. 

nw MniioB souici cost mja m mad u tnu 

projict, kut aadKleatiana ta stbar walaoa alauld 6a vary 
lUllv. (Ratal VQ.M trrlvad at Uta m |alR| ti KHa. 
Ml aadHlcitiaaa aara tdaatiul, aicapt iSnTtST. Uaa Um 
aadlliad KRTEST free VQ.OS ta cftacl tAi laaary addad by 

uia eifiRsiOR mtsa. 

IttUtlltlitttlltllllUllllltlllllltllttitttllllltllllttItU 
CAUTIQRi !RII ROOIFtUTlOa » URaatlOi M VM M RISK 

M MV V0» TW MRIIfiR MMUWIf. 
lUIUIItllllKIIIIIIIIIIIIIIIUIIIUtliltllltliMlilllllUI 

CMITIORi RSRIIVC TIC HICM MTTtRICI FMM TK MRtlSK 
. ICFMC nWIItt. M CMC dMU NMSlIRi TIC lU CMlfS 

TI «vo» DMtfc tm iim 
liiiiiiiiiiiiiuiitiiiiiuiuitiisiiiiiMiiiiituitiiittaiit 

1. Raeava 01, tlta ariileal I ta I DUaSO CNIF, frat iti 
aackat aod OtSCMI. 

2. Raaava tha EliNT PltiVMOa MtM OF R MR CRIPI 
fraa thair lackati UI-IM iod OIIHII*. 

S. Raaave U2, tto vifiad « te U BCCUKI, Iroa ita 
aackat. 

«. Raaava 010, tka ertgliul m Wi, Urn Ita aackat. 

9. laatall a TNIRt IBBITIOW. K RfiR CMP PIttYMCXa « 
taa «( tilCR si tte rasavad PliSmOO PMRS OF K MR CHIPS 
cawMctioi OCR PIR ta ita amOPttllRt PIO Mai aitl Uw 
CIOPTISH ol PIR 2» (CHIP S&ECTI) 108 PI8 M sutstrd Ilka 
PIR M aa tkt CMIP Mm It. lalaatall tkaaa CISNT 
PICSYlftOSl TRIOS lata thalr aackatt (OS-W Md Mt-VUI and 
tfCORRCCT tha mum lt*M 4r«s Pll 21 at tiM ORTa CHIPS 
te thair OIIIIRM. POIRTS aa tl« UPMSNR Ua aait te US. 

I. laatall tto ISUTIflRIi 4 ta U ICCtSCI CHIP I74UI94I 
PISCTMCXO aa tee el tto aiKI>M> < U U SCCOm CHIP, IB. 
Caaoact PIR 12 and Pin 3» TMB M te tkelr cerraaeaadlei 
PIRI bale*. Baa« PIHS I thra 11 aai PIR8 IS TMO It 
nmuRS. lalaatall tto PIISTSICia PMI V I te It BCC88CRS 
la Ita U2 locket. Coaaect lian free tto imi CMP PINS 1 
TIM I M lellaae. 



PIR I ta 01 soon PIR IS. 
Pll S TO 01 SOCm PIR IS. 
PIR S TI 01 soon PIR II. 
PIR 7 TI 01 S8CICT PIR f. 



PIR 2 TO OS SOOCT PIR l«. 
PIR « TI 01 SOtOT Pll 12. 
PIR I TI 01 SaCOT Pll It. 

PIR I TI m sacin Pll 7. 



Tteaa eravltfa tto CHIP miCT SISadU te tto GRlllRH 
ICCHTH UrfiU el SinM CRIPS. 



Caaacct liaaa free tto OPPiX CHIP PM « TMHI II aad 13 TNtti 
17 aa fallaaat 

Pll f TO PIR 20 03 Tff K CHIP. 
PIR 10 n PIR 20 04 T» IX CHIP. 
PIN II 18 PIR 31 OS TOP IK CHIP. 
PIR IS T8 FIR 20 Ot TOP K CHIP. 
PIR 14 TO PIR 3t 012 TOP K CHIP. 
PIN IS TO PIN 20 813 IV K CHIP. 
PIN U TO FIR 20 014 TOP K CHIP. 
PIR 17 TO PIN 29 819 TOP IK CHIP. 

Ttoia gravida tha CMP SELUT SItHALS ta tha ASOITlCkM. 
IliHT a UB CMFS (IBP UTUI 

7. Inatall a aae 181 MTt (741S02I PlttTSaCXCt aa tap ai 
tto nilllM. Ml MTt, 010. CaaaKt FIRS 2, 7, and 14 ta 
tto COmSFWIRI FIRS tolaa. KR8 FIRS I, 3 THM », wd I 
THRI IS aatoird. toiastall tto FIUTIMKI FAIR el UR 
8ATC8 la Iti 010 leckct. CcaaKt UlCS Iraa tto UPFCI CHIP 
aa (ellSMs 

FIR I ta FIB II aad It 02 OFPO CHIP. 
PIS 3 te 01 soon PIN ft. 

Thne gravida tto CMP lOECT SIMM, ler 02 UFFM 4 te 
Ift SEC08O CMP tbaa felly licadlae tto available fOm 
UWE8S lUO. 

FIRS 4 THH ft lad FIRS 8 TW8 13 af tto ffPn'RM MTt 
AO are set aaad aad are lelt RBT caaaactad. Thay cia te 
mi la iature aadifUatleai. 

This ceaeletas tto RNHMK aedlflcatiaao ta tto 
imilSCdM. lait tto IM MFTNMS aaak to aedilled ae 
ttok tbiB yinnMl mm m to accaeaed. 

Tto arlileal IN ClSCf CHL SOSFIOHMS, CTC. are 
lacatcd la MCKS tO^ it tto tap af tto MtlSK waiY MP. 
Tto RMIFIO MHIIB RCMiy MP ae> eateada te MCK 134 aad 
tto HI eact to.aevad ta tto aea tao, la MCa 122M24. 

MTCt IF TK cm IS ROT ROVO, H RIU M CMSO RffiH 

ns iMiiB n uiTuiiia tbrokthutto scctms. 

Tto ctoafM ta tto cm ceealit ef ctoa|la| ILL 
IfFHOCa lar tto S aiper 3K blecto ef eaaary ta a ICR 
tSCftllSN, cbaasimto 18180 FRMMM ta I8tt tto KN cm 
at tto SI taMTISN, ctoaiiM tto RERTin FMMM ta chack 
INI|in*nS m CMFI, ctoaim tto mi ltCTMUU, iad 
aedlf yiaf tto FIMftT lOniK af tto 8Sk 

tstktly, tMa la aacb MUD ttoa it at«bt lopear ilaca 
tto SOum cm ler tto mil« MMIK bm previdaa ■ita 
tto SIT aad is eell laceaeated! 

Ito falleaiai FMMMS eiU eeto ta be aedlflad lad 
ttoa KISSaOLU altk tto OITM/incniSI. CILUS, 
OSO/S, CLSM/9, CWnC/S, FILL/8, LSISII/S, PMTI, SVII/S, 
U/S, »d 1QB18N/8* 

Ito Mttie eraria MNIIST eaet alee to aedlflad. Tto 
etbar MKIRH SOUKS presrui de eat reaaire eediflcakieaa 
»d ira aied IS ii, 

1. mm • laleto LINO 111, 131 lira 171. ItO, 20O. 
330 thra 340. Ch«|a LUC IN free nMTNi34« TO 
*UMin*33*. 

1. mUt • CbMM *a I3,144f n Cl I3,t77* IT UKL 
MM8. 

S. aCB/9 - 0«|S tl I3.34' T8 CI 12.32* (feertl lIRt 
after UIB. CMII. 

4. OJUUi • Chaaie *ll 13, W* ta *ll 13,133* Hearth 
LlIC after UK. lOOPII. 



m69 f IS 





for tho8« 
console 




i!?r--tiss%fis»«ssfiiftirfeiiivii4'^ra,.'a«i!fU!"*' 



driUdd f©y h^t mm w©©i€o fta® A-io A«Sp 1 



and 



straf " 



r 



tL/ill Si flffilaf®'®'*®®^^'"^® ^® f ©nosing lBt.frat«^ circuits so 




EAlIii 



AttAC 



Ld 
Attic 



Th«f8 it. 
can r®p&A 



A' 



© 7 fit A-^ t@ plsB 1 A«So 



This 

connoc^ « 

Inatalf^i 

JiiBDar p 
juapar p 

uapir 
unper p 
uap«r p 
uop^r p 
Uffipcr ^ 
uopar p 
uapQP p 

That's 

rat 



- ®i'" 



tfe--.^hl|i5|e 



wise© tto© 



Option 
ist 



istSr 



but not. too bad. 
tofatbsr. Tha 




=3o 



it 



pi-ocdutioffi caiB plovlffil 



it H Is II" I 'I 

_ j if ^:|: 





ififHflil! 



IMC, 




PART 3 



Install 
Ju8ip«r p 
Juap«r 
Juaper 
Juap«r 
Junp«r 
Juaip«r 
Juap«r 
Jusper 



-I to 



In at B-2. 



n S ft D-^. 



lis: SI ti ls 

pin 9 at B-i to 
pin id at B-i to 

pin i3 at i«l to 
^ pin 13 at B-l to 
.ut tho traco to pin 4 l. 
eomponont cid« of tho board 

third (roa tho TOP. .^^^^ -^..^ 
:ut tho traco to pin 13 at C-3 on tho eonponont tido of tho board. 

o£f tho thirtoonth pin. 

~~ aockot at B-i. 




n 13 at 
n 9 at 0*4. 
n 4 at A«3. 
n 7 at 0-4. 

Thia traeo ean^bo cut botvoon A-3 and A-% on tho 
Thoro should bo (our thin traeoa thorot cut tho 

Tho load can 
traco can 



That's ai: folke. 
tpros or Hyarc'@. 




You nov ovn a half aof ran card roady to run my control lor 



$3.93 
2.39 
.99 



Loo vattaffo noodlo-point soldorinff iron 64-3931 
30 gaugo viro-vrap viro « 278-393 

74L394' \. ^ . - 276-1892 
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e.E£TROS)33C (^©VENTURES 



by Fat Saturn 



Thl9 column will deal with building and understanding 
electronic glxmoa that you can build for your computer with 
Simple tools and available parts. Our first project 
with sound. One o* the port® on the back o* your TI is the 
output *or video and sounds located in the left rear o* your 
computer, ^^^^ ^ ^^^^ ^^^^ ^^^^ ^ locator notch. 

This plug has an arrangement of five wire, which 
usinc, a TV set are connected to a video modulator. <*->^» "91/ 
box "at the other end). You may have already done something 
about the so-so picture that this arrangement P^"**^"' 
buying a monlton, if bo then please goto the ne^t article 
because this one will mare than !i»<ely bore you. 

Now for those of you who ®r® still reading... 

About those five wires. First there Is a small thin wire 
covered with an opaque white plastic Insulator, wrapped with 
a braided wire shield, again covered with an opaque white 
insulator, (usually nylon*. This is the wire that carries the 
video, modulated VHF signals and the ground. The yellow wire 
is direct audio, the bSacK lo ground and, the red wire Is B*. 
You need not concern yourself with the last wire for It win 
serve no useful purpose in our adventure. 

New you may not be awar® of « 12 inch green -creen 
monitor available from Zettler® for .99.99, ! ' ^S..*;*' 

sound. Mot to worry, this adventure Is going to deal wttn 
just that... Let's assume yo«. have a monitor with no ^ 
or you just want sound in your console like the otner 

computers... * t». i« « 

the circuit shown below wlU do just that, i» * 
7 watt amplifier mad® with radio shack parts for less than 
•23.00 <my kind of prSceJ. Th® amp uses a ^° 
produce up to 7 watt® ®f output with less than 2S0mv of 
input. Th® unit is deslfnadl to run on II to IJ^BC. The 
supply should a relstlveSy w)®ia filtered source of DC capable 
of one amp of current, <N@Kt months article). 

Som® tips b®f©re you b®gan. . . . when you mount the caps 
and resistors plae® th@i» against the PC board. Do not leave 
the«sii hanging In th® air. It is recoforaended that you use a 
small aeldering iron, <2S watts er less). Keep the tip clean 
by wiping the tip an a damp sponge or cloth. Use small 
diameter solder <.03S or smaUer), Use a good grade of solder 
(Kester ^@/4©J . REA© lACM STIP COMPLETELY THROUGH BEFORE 
DOING IT !!! The eSectrolytle caps are marked with a polarity 
either with a plus or minus sign. Install them so that the 
polarity la correct a® shown in the parts overlay, <tig "i' 
ALL COMPONENTS ARE INSTALLED ON THE TOP <N0N-F01L) SIDE OF 
THE PC BOARD. The overlay below is looking down on top of tne 
board with an «-r»y view a* the botton, <foll side). 
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1. Locate the TA720S Audio IC. Mote the location of pin 1 as 
Illustrated in the drawing. Install the IC in the PC board uo 
to where the pins get wider. WaKe sure the pins are located 
in the correct holes per *ig 2. Pin «1 is marked with a small 
rtot on the chip. Carefully solder pins ♦»! b ♦»2, then solder 
the remaining pins. Your selder joints should go completely 
around the pins to form a small cone, and should be shiney. 

problems later. 2. Install the five disc capacitors bei>.g 
careful to put the proper value in each location, (see fig 
W2). Keep in mind that often the parts themselves are labeled 
differently than the package, so save the package until you 
are finished. Solder each cap as it is installed and clia 
the excess leads. 3. The electrolytic capacitors should now 
be installed, (see fig 2, J , making sure the polarities are 
correct. Electrolytic capacitors are tubular in shape and 
have either a plus or a minus sign on them to show polarity. 
The wnrkins voltage on electrolyt lea is simply a DO NOT 
E>:CEED rating and has nothing to do with operating 
characteristics, thus & cap will work as long as the 
microfarad value is correct and the voltage rating exceeds 
the maximum circuit voltage. Solder each cap as it is 
Installed and clip the excess leads. 4. insert the vertical 
mount potentiometer In the triangle hole pattern and push it 
so the pins stick completely through the board. Solder, DO 
NOT CLIP. 3. Insert the resister in the location shown. 
Solder and clip. 6. Strip about 1/8" from a piece of red »»22 
or ♦124 stranded wire. Do the same with a piece of black, make 
both pieces approximately 8- long. Solder these two wires to 
the POS it NEO positions on the PC board» Strip a 6- piece of 
shielded cable on both ends and solder them to the two 
speaker pads a, the other end® to a speaker. Remember to 
observe polar 1 ty, ,( the center wire to POS and the shield to 
ground). 7, before applying power, check the PC board for 
bad solder joints or solder shorts, make sure all components 
are in their proper location and the polarities on the 
electrolytic capacitors are correct. 8. Connect a 4 OHM 
speaker or two 8 OHM speakers in parallel, (4 OHMS TOTAL). A 
A OHM speaksr puts out more power than an 8 OHM unit. 9. The 
IC has a heat tab, however if the unit is used at maximum 
ratings for extended periods of time the IC will get too hot. 
Cut a 1" X 2" piece of .032 to .0d0 aluminium or copper and 
mount it to the existing tab on the IC to provide additional 
heatslnking. 
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t^i OVERLAY PARTS LOCATION W/X-RAY VXEW OF CIRCUIT ON 
BOTTOM 

f 19 112 PARTS LOCATION ON -PC BOARD SHOWING POLARITY OF 
C0MP0(V£NTS 

4i9 nZ. SCHEMATIC OF AUDIO AMPLIFIER CIRCUIT 

Mg ^4. SUGGESTED POWER SUPPLY EXAMPLE SCHEMATIC 
(WE WILL BUILD THIS ONE NEXT MONTH) 



PARTS 



LIST 



\ PART I QUAN I VALUE /DESC. 



\ RADIO SHACK PART NO. 



) C I 

t C 2 

I C 3 

I C4^8 

; C6 

\ C 10 t 
\ \ 

\ R i \ 

I R 2 t 



1 
i 
1 
3 
2 
1 
2 
I 
1 
1 



1000 MFDQ33V ELEC 
470 MFDS33V ELEC 
220 MFD@16V ELEC 
47 PF(150WV DISC 
.09 MFDQS0V DISC 
47 PFe!50V DISC 
47 MFD(S35V ELEC 
4.7 MFDQ35V ELEC 
82 OHMS 1/4W 
2SK OHM POT 1/8W 



I 272- 

I 272- 

I 272- 

\ 272- 

\ 272- 

S 272- 

l 272- 

\ 272- 

I 271- 

! 271- 



1037 / 

1030 / 

1029 / 

121 / 

134 / 

121 / 

1027 / 

1024 / 

011 / 

-336 / 



• 1.S9 
« .99 

• .79 

• .39 
S .49 

• .39 

m .69 

% .49 

• .19 

• .49 



1. BEMAREt Th. author sugg»«f that you do not JJ^^*^ 
you ari not faiiiliar -ith •l.ctronic circuit boardm. Jou iilll bo 

high voltago tthich oay bo dangorouo. Got noooono faoiliar Nith this x* you 
Mimh to oako it! 

2. Ploaoo undorotand that noithor tho author nor J^^^ this 
rooponsiblo for oishapm, daoagom, or injurio* Incurrod whilo attoopting tnis 

projoct. 

3. Tho dra*«inga aro not to scalo but will bo corroct i* ohot to 93% on a 
copier. 

4. 1* you itant tho actual oizo circuit print froo, contact Pat, and ho i^iU get 
it for you. 

5. YOU ««y buy thi. P.C. bo«-d *ro« Pat. Th«^« VnirArfJ? ;i;'Si"^;ch. 
order of 10. Th. .xact co«t is not known, but th.y ••iJi,*'* !S?r 

To ordmr, writ. P.t «t« 1456 Granvi«« Av... Colu.bu., Ohio 43212. 



TX EQUIPMENT 

NocmI TI 4M)uip.ent? Pat 
Saturn sella alniost anything 
you na.«8. Contaet hi. at 
Zettler Hardwar., at th. 
...tings, or at 1436 Granvi«* 
Ave., Coiumbus, Ohio 43212. 
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mm mm audio 

COPYRIGHT DALLAS PHILLIPS 1986 
BLUEGRASS 99 COMPUTER SOCIETY. INCo 

A couple of months ago» when . demonstrated sev- 
eral music prograns for the TI computere I ran the 
computer sound through a h1gh«fidelity. stereo 
amplifier and speaker system. Many people were 
astounded by the Quality of the sound that the 
TI.99/4A Is capable of producing. Since then, 
several people have asked how they can take audio 
from the computer and reproduce it through other 
sourceso This article will answer that question 
and a few other questions that have not yet been 
asked. 

First, let me do some advertising for a brand new 
device for the TI.99/4Ae 



someone assemble It for you« It is an easy, ore 
evening project. If someone Is Interested 1- 
producing It, commercially, we'll talk partner- 
ship. 

You know, by now, that you will need a bunch c- 
exotle parts that can only be obtained by order- 
ing them from forty-seven different companies, 1^ 
Timbuctoo and other unheard of locations* WRONG! 
Every part can be obtained down the street at t^e 
nearest Radio Shack store. Now, as to the out- 
rageous cost. If you already have a 1/4" I.C. 
grommet, the total cost can be as low as $S.:f 
plus tax. If you have to buy the groomet it wir 
cost you an additional 99 cents but you will have 
30 gronwets left over for the next job. You may 
wish to give the project a really professional 
look. If you do, a package of rub«on letterir? 
will cost $2.69. Of course, you will have enougn 
of these left over to last for a few more years 
too. 



* This device provides the means fors 



* OPERATING UP TO TWO COLOR MONITORS, WITH * 

* SOUND, AND STILL USING THE MODULATOR TO PRO» ^ 

* VIDE THE SIGNAL FOR TELEVISION OUTPUT. * 



OPERATING A MONITOR AND/OR 
RECORDING THE SOUND OUTPUT. 



A TV SET WHILE 



OPERATING A MONITOR ANO/OR A TV SET WHILE 
REPRODUCING THE SOUND THROUGH A HIGH-FIDELITY 
SOURCE. (The sound output is really mono- 
phonic but can be reproduced through) t stereo 
system or through a deviof that produces sim- 
ulated stereo.) 

OUTPUTTING YOUR COMPUTER TO A VCR. 



* PRODUCING COMPLEX ENTERTAINMENT, EDUCATIONAL * 

♦ OR SALES PROGRAMS BY EASILY COMBINING THE * 
« COMPUTER'S CAPABILITIES IN VARIOUS LANGUAGES. * 

« MIXING HUMAN VOICE COMMENTARY OR SINGING WITH ^ 

* THE AUDIO OR VIDEO OUTPUTS FROM THE COMPUTER. * 

* « 

♦ Our price NOW - ONLY } . « 

♦ ♦ 

Wow! Sounds like we had better order ours right 
now! Well, you don't have to. You can build it 
yourself, or if you just happen to have two left 
lands, with five thumbs on each hand, you can have 



Th@ coffiplete parts list is taken from Radio Shac< 
1987 Catalog, No. 406. T find that having this 
list will save a lot of time when you go to tre 
store for the parts. 

ESSENTIAL PARTS: 



Plug; S pin DIN, 
Chassis Jack; DIN, 



.55 



Chassis Box; ^-3/4 x 2-1/8 x 1-5/8", 

Cat. 270-235, Page 120 $1.6? 
Cat. 274-003, Page 121 1.49 
Cat. 274-005, Page 121 
Phono Jack; RCA type« chassis mount. 
Pack of 4, Cat. 274-346, Page 121 

TOTAL 

ADDITIONAL PARTS; 

Gromnwt; Vinyl, 1/4" I.D., Pack of 

31 PCS., assorted. Cat. 64-3025, Page 134 .g- 
Dry Label Transfers; Cat. 270-201, Page 120 2.69 

NOTE: The aluminum« box Is used because it pro* 
vides good shielding. Do ndt substitute i 
plastic box. 

Some of these boxes are very poorly form- 
ed. If you can't find a good one in one 
store try another store or a source other 
than Radio Shacko 

CONSTRUCTIONS 

Start by making a layout. My favorite method Is 
to do it on paper, attach the paper to the actual 
work with rubber library cement, drill and cut 
directly through the paper, then peel the paper 
off and finally, roll the rubber cement off with a 
fingertip. This leaves a clean, unmarred sur- 
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face but this job is simple enough that layout can 
be done directly on the work surface, if you 
prefer. 

All holes are in the "top" portion of the box so 
you can start by laying the bottom aside. (See 
illustrations.) 

Lay a straight edge across the ends, from corner 
to corner, and mark across the center, to produce 
an "X". (See figure lA.) 

On the top, measure in 1/2"* from all sides and 
make four marks, from edge to edge, 1/2" in from 
each edge. (See figure IB.) This, will produce 4 
"Xs", one near each corner. 

Draw a horizontal line across one end of the box. 
This line must intersect with the "X" that you 
have alredy drawn. (See figure IC.) 
Now, measure 7/16" outward from the center line, 
along the line you Just drew, and make a mark 
across the line. Oo this again, on the other side 
of center. These marks must be 7/8" apart. 
(Check figure IC.) 



Fxa. ic 



Mi- 

\ 1^ i 



ric. 1ft 



OXN CNO 





^'^i Sid 

















Layout is now con^lete. 

Re-assemble the box, for strength. If the box 
will snap together well, no screws are necessary. 
Center punch all "X$« lightly, then drill ALL "Xs" 
with a 1/8" bit. 

Next, drill all holes, EXCEPT the two that are 
7/8" APART, with a 1/4" bit. 

Finally, drill ONLY the center holes in each end 
with a 3/8" bit. 

Ream, drill or use a hole punch to cut the center 
hole between the two 1/8" holes that are 7/8" 
apart, to S/8" diameter. It will almost cut into 
the small holes. 
Oeburr all holes. 

Drilling is now complete. 

If you will be using lettering to label your out- 
lets, do It now. Look at the box, with the grom- 
met toward you. The two RCA jacks on the left 
side of the box are AUDIO. The two on the right 



side are VIDEO. 

When you have completed your lettering, insert the 
grommet in the 3/8" hole. 

Mount the DIN chassis jack in the 5/8" hole, using 
the bolts that are packed with it. 
Mount the (our phono jacks in the top, being cer- 
tain to place the ground lugs so it is easy to run 
a bare wire through them and to turn the jacks so 
it is easy to wire the "hot" lugs. 

Mounting is now complete. 

Cut your RF modulator cable about 8" from the end 
of the plug. (A piece of the original modulator 
cable is used because It is very difficult to buy 
cable with the right number of conductors, having 
two separate shielded conductors.) Only video and 
audio travel through this cable so you don't have 
to worry about causing standing waves. 
(NOTICE: If you are not able to produce good 
solder joints, in delicate work, now is the time 
to ask for help.) 

Push the cut off pigtail, with the DIN plug at- 
tached, through the grommet and remove enough of 
the Jacket to allow you to route wires to the DIN 
jack. , 

Wrap three turns of solid, insulated wire around 
the jacket of the cable* at the point that will be 
just inside the grommet, and twist it tightly. 
This Is done to prevent the cable from being 
pulled from the box. 

Using the back side of the tip of a knife, unrav- 
el the two shields* then twist the resulting 
wires, from each shield, to form two cables that 
can easily be soldered. 



FXCUQC 3. 



outfut adapter 




Note unusual 
nunberins on 
S-»in OXM 

2 



NOTE THE UNUSUAL NUMBERING SYSTEMl 

Wire colors are not used in this article because 
all TI RF modulators do not use the same colors. 

Connect the two shields to all four of the phono 
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jack ground lugSt to pins 2 and 5 of the OIN jack 
and to each other. 

Connect the wire from the plug's II to the jack's 
II. 

Connect the wire from the plug's 13 to the two hot 
lugs of the RCA jacks on the left side of the box 
and to the OIN jack's 13. 

Connect the wire from the plug's 14 to the two hot 
lugs of the RCA jacks on the right side of the box 
and to the OIN jack's 14. 



10^ vieu or 

Mith S Pin DXN^i 
OUtPUtS> 



, 5 Pin PIW Jl 



Pin nunb^rs 




FISURC 3. 



Wiring is now complete* 



pins 



Make a note of which colors connect to which 
in the DIN plu g. 

Connect the new^!lUi-pJug|to the end of the. 'mod- 
ulator cable. 

Snap the bottoflj o| tffie box? in placed If -it fits 
well no screws are necessary. If screws are used 
take care that the screw points do not cause short 
circuits. (If all solder connections are properly 
done there is little possibility of the adapter 
ever needing repair and I find that ali^ Inium 
pop rivets are much neater than the screws, if you 
have the tool to Insert them.) 

If you wish to spray the adapter with a clear 
protective coat, mask all of the jacks and spray 
very light, misting coats, rather than wetting the 
surface. A wet coat will lift your lettering. 

Now that you have constructed the UNIVERSAL OUTPUT 
DEVICE we will see how to put it to use. 

The first claim was that it would provide operat- 
ion of two sound monitors and the TV modulator 
simultaneously. That one is easy: 

1. Plug the Universal Output Device into the 
console. 

2. Plug the TV modulator into the DIN out jack. 

3. Using audio connector cords, connect the input 



of II monitor into one audio out and one vide? 
out. If you wish to extend an output 1nt: v«^ 
another room, make the cords from low Impec- 
ance microphone cable. 



Next, to operate a monitor and/or a TV 
recording the sound output: 



set whIU 



1. Same as 1, above. 

2. If using a TV, same as 2, above. 

3. If using a monitor, use audio connectors, as 
described above. You may use either pair c- 
RCA jacks. 

4. Connect the recorder auxilary input to one c*^ 
the RCA audio out jacks, by using a standard 
audio cable. See 3, above if you wish to ru'^ 
to a recorder in another room. If you inter: 
to record both tracks of a stereo tape, use i 
"Y" adapter cord at the recorder end. 

To operate a monitor and/or a TV while reproduc- 
ing the sound through a high-fi amp: (All steps 
are as directly above except that the inputs are 
to an amplifier instead of recorder.) 

To output your computer to a VCR: 

1. Same. ' 

2. Most VCRs have audio and video input and out- i 
put jacks. If yours has, simply use the audi 9 
cords to run from one audio out and one video 
out to the respective audio and video inputs. 

If your VCR doesn't have these jacks, use tre 
RF modulator the same as to a TV set. 

Producing complex programs by combining the cor- 
puter's abilities in different languages: 



1. Run your audio programs (music, sound effects 
or speech) and record them. Produce all that 
will be needed and record them in whatever 
order you wish to use them. 

2. Time alf programs and write the times down, 

3. Decide what video graphic programs you want to 
use. 

4. Time the graphics programs and write the times 
down. 

5. Adjust either the video or audio programs so 
the times approximately correspond. 

6. Connect the recorder output to the video input 
of the VCR and experiment to determine the de- 
sired volwne setting. When this is determined 
rewind both the audio tape and the VCR. 

7. Run the graphics programs, recording them with 
the VCR video Input and, at the same time ru 
the tape to the audio input. Note: It is vir- 
tually impossible to produce lip sync in this 
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manner but Illustrations for songs or back* 
ground music for commercial "slides" works 
well. 

Mixing real voices with the computer Images or 
sounds: 

(If mixing "live" voices with graphics this Is 
done the same as the above Instructions except 
that the audio recorder can be set to the 
"monitor** position and the monitor output fed 
to the VCR, along with the video.) Lip sync 
works well, using a real voice, this way. 

(If mixing human singers with computer music, 
simply run the computer* out to one stereo 
Input and the m1crophone» or the premlxed out* 
put from another tape Into the other stereo 
Input.) 

That about covers It and, be the Good lord Will In' 
an* the roads ain't slick P11 attempt to 
demonstrate some of these techniques, with a pro* 
gram of Christmas music, at our December meeting. 



Word Play 



March 1987 



GIVII^ YOUR AVATEX 
If yoM or soneofit you emu fs l«to tloctronUs tMs 
project Is for you. Of course you have to own an 
Avitei 1200! First tMn«e niNN will assume no 
responsibility for eny demise done to you or ^our 
moden. This project Is done AT YOUR OW RISK! 
Nowe to get dom to business. First, reisove the 
three Phillips screws fron the back end pop open the 
cover. There ere four pressure clips tolding on the 
cover. If pressure Is not applied Just right they 
wlU break (1 ought to know* I broke onel). 

All components can be nunted on a small breadboard 
and wires run from the various points on the pc 
board. 

Set the modem so the lEO*s and buttons are facing 
you, look to the left of the three control buttons; 
there will be 5 resistors side by side. The leftmost 
one Is labeled •MV. This Is the series resistor 
for the MC light. It will be used to switch the 
sound device. On the far end (rear) of R21 Is an 
area of metal llmion (trace) which connects both R21 
and Its neighbor e 

Thise If measured with a voltmeter to ground Is 
volts. 

From the front of R21 (opposite of Just mentioned) 
run a wire to a 3.3K resistor. This resistor 
connects to the base of a PHP transistor such as a 
2W2907 or 2113906. Ue will call this 01. The emitter 
of 01 will be connected to volts from the back of 
R21 or from any ♦Sv line from the regulatorSo (They 
are on heatslnks near the back on the right side.) 

Time to test. If you have gotten this far without 
any trouble you can now test the hookup. Turn on 
your modem and measure the voltage between tte 
collector and ground (heatsink of regulator)^ You 
should get around ♦$ volts. If not» turn off 
everything and check your wiring. If all goes OK^ 
call a computer. Mhen you get the connect signal the 
voltage on the collector should drop to sero. 
Great! Now to build tim amplifier. If you are 
mounting everything m the breadboard It will make a 
neater package and give you less trouble. The 
amplifier consists of an LM3Me i9k trimmer pote 100k 
resistor, 220uf electrolytic cap, voltage above lOvo 
a .luf cap, and a small 8 ohm speaker (2"). Follow 
the schematic diagm provided In connecting 
everything. Placement on the breadboard Is not 
critical but try to get everything In the smallest 
possible space. 

For output from the modem, find U27, a small 8 pin IC 
Just behind the board above the main PC board and 
about center. Pin 1 Is on the right rear of the chip 
(se» picture). Be VERY careful In soldering a small 
wire to this lead. This will go to the Input of the 
amp through the lOOk reslstoip then the pot for volume, 
control . 



1200 SOI« SOUND 

As far as mounting the speaker. It should fit In Just 
to the front of the rear mounting peg on the covef^^ 
(the one near the rear of the cover). Determine the^ 
exact location for mounting that will not Interfere 
with the modem circuitry or the amp board. Draw a 
circle around the speaker then drill a few holes In 
the cover to allow the sound to come through. Mount 
the speaker using Perma*bond or whatever you want to 
use. (Perma-bond works best). Connect one speaker 
wire to the negative side of the 220uf cap and the 
other to a ground point on the amp board. Run the 
ground lead of the amp to the right side of either 
cap on the modem board (behind the regulat'^rs) or to 
the center lead of either regulator (the fo; r would 
be better and easier). 

A good area to mount the amp circuit (If made small 
enough) Is on three layers of double sided sticky 
foam tape. You can get It In most stationery 
sections. Mount It between the two IC*s next to the 
power supply caps and between the hole for the cover 
mounting peg so It clears when the cover Is closed. 
The speaker wires should be long enough to open the 
cover and fold It out to the right side so It lays 
flat. 

§0 far, so good. If you don't have butterflies In 
your sto^ch yet you will soon. Now It Is time to 
power up and see If It works. You should hear some 
noise fr«s the speaker. If not, try adjusting 
10k trimmer pot on the amp. Set It so the noise can 
be heard but not disturbing. You may want to turn It 
up or down later. Boot your terminal program and 
type In *AT^ Your modem should respond 'OK*. Now 
type In *ATO'. This will take your modem off-hook 
and give you dial tone. You should hear It now. Hit 
enter and you will get the NO CARRIER message. Now, 
dial up a BBS and listen to the tones, and the 
connect signal. When you get the connect message the 
1% light should go out and the amp should be silent. 

If everything worked, CONGRATULATIONS! If not, shut 
It off, check your wiring and call for help. 

Good luck and happy communicating! 

PUNN—Portland User's of Ninety Nines 

Halt Morey 

01 Tfrofii Avoteit 1200 Audio 

Front (^^^S ^ e«rtttt aMi^r • 

ei.n ^ y\^i I J a sale e«vi«« • 
3.ik V y * eASie anM* • 
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CniTORS NOTE. Members who did not attend the last Vkirkshop at my 
huiise missed one terrific meeting. Actually we were packed in 
liKe sardines but the meeting was a very informative one. Those 
present were introduced to the latest Punlwriter Vn 3.3-0 dated 13 
July 66^ As you know, this is from Funnel web Farn in Australia and 
we had the program in the club the 20th of July. Gary said he 
would review it in newt months newsletter. We also were treated 
to a demonstration of Disk Master 1 which is written-up in this 
newsletter and will be demonstrated at the next meeting. 

We ri>t:nntly received a letter from Ronald G. Albright, Jr. who 
is ttie ri Forum Editor at Computer Shopper. It said-'*ThankB for 
continuing to send your group's SMcellent newsletter to the 
Computer Shopper. In the October issue <the one I am working on 
right now), I plan to mention that folks can get a years 
subscription to your newsletter for <I0. I hope I am reading the 
nowslettnr information correctly on the price, I think it is 
absolutely one of the best I have seen. Again, I appreciate your 
support of the TI forum column at the Compuer Shopper, Sincerely, 
Ron" 

Delow is a replacement for last months Schematic of Mac Swopes 
Auto Dialer. If you wish more information about it or the program 
to run the dialer, contact Mae Swope, 3880 Marrington Cove, 
Mi«fflphis, Tennessee 38118 (901)363-3880. ...Al Dosa 
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AUTO ANSWER/ AUTO DIAL INTERFACE 



WALL 
JACK • 




ai f« u 



PHONE 



WODUIAR 



JACK 



CASSETTE 
CONNECTOR 
( 9 pin D 
type conn.) 

The circuit to the left is 
used to answer/dial (pulse) » and 
the one below it is used to de- 
tect a ring. 

This AA/AD device was designed 
by RON CRIES of the NSW HORIZONS 
CLUB. It should be built only by 
persons %iho understand the under- 
lying circuit theory. 

For more information or ass is- 
tance» call RON at: (419) 874-1414 

This circuit vill require some 
software t so be sure that you can 
write or obtain the software. 

* These two resistors may be in 
range of lOK to 5 meg. ohm. 
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JOYSTICK 
(9 pin 
D Conn.) 



MUl_XIRL-E DRIVE 



CONNECX I OIM 
byt Bud Wright 



This projact is for anyon* intsrastad in adding mora than tha aaKiaua 
drives of 4 to your TI-99/4A. If you hava novar built any alactronie projects 
bafora, plaasa gat somi halp first. I Mill not ba rasponsibla for any problaa 
that ancuras from trying this project. What I'aa saying ist "if you Mhuff your 
disk controller and/or systea, don't blaaa mm*.". Hake sure you have all the 
schematics for tha disk controller and console before continuing, and double 
check all connections before applying poMor to any part of this project. If you 
have doubts* get soao help!!! 

I ae running this project on ay BBS, it alloMS access to sin ds/dd drives 
or Nhat I call "sub beards". To sea it in action calls TIAB8 614-442-1892 
3/12/2400 baud 8-1-N 24hr8 a day, seven days a weak. 

PARTS NEEOEDa 

lea. 1N4004 diode or equiv. 

lea. OPOT 12V Relay 

lea. 9 pin connector feaale (caaaatto port) 

lea. 12V potior supply (X usa 12V froa aictarnal drive*). 

NOTEi You can usa a SV relay in place of tha 12V relay, but aake sure your 
power supply is SV also! The relay can b* a smII pc nount typ«r <vary lam 
currant is being used through tha relay contacts). 

BeloM is a scheiMtie dr siting that has to be Mired up to your systea and 
disk controller cabling. I rec o aaend aounting the relay on parf beard and 
enclosing tha board in soaa type of boa. Keep all connections isolated froo 
touching any part of the coaputer or any ether connection! 

cassette port 



relay 



12 volt supply 



1 
2 



o— w 



3 



Juaper pins 
2 and 3 




/ 



diod« 



pin 3 systea ground 
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PCS. i9at 



PASS 9 



disk control Isr port 

(•Mtornsl) o j4„, ^ bankl 

— / 

/ 

h ->-drivo soloct 4— o o uno 6 bank2 

contact •! 



o lino 14 bankl 

/ 

/ 

14 ->-drivo soloct 3 e o lino 14 bank3 



• **• H,''' c***^** connoctions. By looking at tho console 
schooatics you Nill soo that pin I of tho eassotto port is tho coUoctor of a 
!^ S rH***^ ^ tho saoo transistor. By Juoporing 

I HJ \ ' "aking tho eoittor ground potontial. IMPORTANT., if you uso 

• '"PPly othor than tho oxtornal ♦12v froo tho disk drivos, tho 
grounds oust bo coooon with oach othor. Soldor a Miro fro« your poMor suoolv 
ground to pin 3 of tho eassotto port! This Mill provide a eoo«>n ground? or tho 

f?f •«tornal poMor supply. If you uso tho ontornal drivo ♦I2v, thon 

ground Mill bo providod thru the drivo cables and you don't have to soldor 
ground to pin 3. 

title screen turns the NPN transistor on, Mhieh in turn energises the I2v 

T! tH'-If."***^*** ''•»*y through softMare you Mill need this seall routine 

in assootoly. I use a CAU. LII«C free Basic, routine beloMi 



WES 


BS8 32 




DEP BANKI 


BANK! 


LUPI MRES 




CLR R12 




SBO 22 


OVER 


LkiPt >83E0 




B >«OAA 




DEP BANK2 


BANK2 


LMP! MRES 




CLR Ri2 




SBZ 22 




B OVER 



***^* "» t*»*t until it is turn on/off 

^^^J'f^^^'*?' <I knoM of > you can access the 

cassette ootor drive circuit in the console. 

°J "^J^** •* connections to the drive cables. Break line 6 and 

14 Off of the cable cooing out of tho OHternal drive port. Hake sure there is 
no connection betMoen these lines and the drives. Take the end closest to the 
drive controller port and attach these tMo Mires to the coaoon polee of the 

5 ii''"'*^' <6 going to tho tMo sets of drives 3 

and 4. Hake sure there is no connection betMoen lines 6 and 14, there Mill be 
four breaks you Mill have to eake, tMs on each drive bank set. Connect Mires 
Closest to drives to the nornally span and noraally closed contacts on the 
relay. Well that's it, if I OMplained everything that needs to be OMplained, 
you should noM have sin functional drives! 
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When converting your system to take advantage of a MYARC Memory 
Expansion Card, the benefites are many but, one drawback is when 
defining the RAM-DISK as DSKl, the disk controller ignores the oriainal 
«B expansion bo;:. To overcome this problem I removed my feac 

uoB drive from the box and proceeded to make it into a drive that would 
accept being called either DSKl or DSK3. First the factory jumper had 
to be removed from DSO on the selection pinblock. I installed a Radio 
Shack micromini toggle switch in the upper left hand corner of the fac- 
plate of the disk drive. From there I wired up the leads from the SFDT 
switch (#275-625) to the DSO and DS2 pins of the pinblock. Due to th» 
fact my drive was a half height unit, it also intailed bending over the 
pins to solder the jumper wires. With this modification in place it 
allows me to use my original DSSD drive as drive one when using 
programs such as TI-ARTIST and other protected disks that MUST run in 
drive one. As well it allows me to format the RAM-DISK as drive one 
and take advantage of it's access time when using drive intensive 
^ programs such as Editor Assembler or TI-WRITER. At this time I 

normally leave the switch set to DSK3 and keep a backup copy of the 
programs on the RAM-DISK. k Kr 



HS |Tg < — -Factory jumper. 
DSO 
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HM 
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MX 



DRIVE 1 

. < Radio Shack #273-625 

DRIVE 3 
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By BRUCg HALL 



For al I you Tir#rs out 
like to mak# mor# #fficl^t 
ki»«p certain prograns separate 
to use a whole di«k for each 
hundred and twenty-seven files 
simple solution^ by installing 
look like two single-sided 



p^^ee connector 




there with double-sided drives that would 
use of your disk space but would like to 
like TI artist and P-term but don't want 
program or you want to store more than a 
Ce»ampies graphics characters] t I have a 
a switch 9 you can make your second drive 
drives* 

The parts needed 
wireip electrical tapey 
shack# 
fair I y 
or side 
go 
For 

a I way® 
sel ect 
s 



suites 



f 

<©e# 



terminal® ^d 



switch 
and al I 



in the position sho%#s^ in the e» 
formatting and 
toggling the switch you 
to select head one* You 
separate disk! Uhen 

stored on side one is unrecogiti&sa^i e ii 
have 127 files on one side of the disk 
two programs totally separate from 
stored this way on side one is not 
modification. 

To instal I a switch? remove th^ disk drives 
separate the drives? the switch wiM &e installed 
between drive one and twoo This ^iU leave drive 
allow you to manipulate drive two^ W^iie looking 



are as followsp solder? 
S.P.D.T switch (ex .radio 
a few tools. The theory is 
simple? the computer selects side zero 
1 9 tly forcing the head select line to 
zero and low for side one. 
operation the head select is 
By cutting the wire for the head 
32) and hooking the wire on the 
disk drive to the common of the 
e»o) and hooking the wire coming 
isk controller to one of the outer 
the other outer terminal of the 
logic ground (wire 31). With the 
the drive would act normally 
will by on side sero. By 
select line and force the drive 
side one like a totally 
in this way? al I the information 
normal mode. This way you can 
and another 127 on the other f or 
each other. Also? information 
accessible to anyone without this 



from the P box? 
in the ribbon cable 
one una 1 1 er ed ? but 
at the connection on 

the back of the drive you will notice in the edge connector you have an 
alignment slot in the PC boar^o Thim is the top of the connector. Mow 
that you know where the top of the connector is? look at the bottom. 
You can see the individual wire® formed in the ribbing connector r the 
bottom wire is 4> 34? count up tw© wire positions and that will be the 
head select line. Carefully? separate wire • 32 and # 31 from the 
ribbon cable? cut line 4>32 in half and remove a short piece of 
insulation from • 3&? now h^k the wires for your switch as shown in 
the diagram? making sure you have sufficient wire to place the switch 
in a convenient location. Solder and tape all connections and 
reassemble in reverse order q 



I hope I 
night? with 
out on my oitm 
questions or 
432-0739. 



haven ^t been to 
much -tolerance 
machine and it still 
problems? pi 



? but this was 

loving wi fe. . . X 
appear s to' wor k • 
ve me a cal I . My 



done late at 
have tried this 
I f you have 
number is (206) 



^ TBCTIP I ^ 
^ by Harold Hoy* ^ 
and ««• 

idf rtcintly conntcte4 an IM Qmttrak DS/DO disk drivt 
in plKt of tht SS/OD Shugart that nt had 6m us.ng for Mrv 
thift a year nithout having any problm. Ut had usid a 3 My 
connKtor to attach tho P€ boi poMf ii^pW to tho titirnal 
^:ivo. It is suppofid to bo OK to 4q thia if you aro using 
\m 'lo« povor* half hoight drivH instoad of tho oUof 
original iquiptMnt drives that use a lot of current. Uhm «• 
accned the drive to test iti the PE boi poser supply vas 
unable to simply enough current to operate the drive md the 
file READ aborted» the progrM to get lost end the m 
volital RAH disk fllM becaM velitale iftd sere lost» and had 
to be reloaded. 

At this peintf so felt that it sas a good idea to dHign 
a test fiiture to seasttre the pener roguireiests of a di^ 
drive. The dni^i spKifiations m decided os that sas easy 
to buildi ineipensive and easy to 'ise end undorstind. Unlike 
Mst hardsaret it sould bs used only ones in a shtlot shes 
setting up a systei. Ms purchased a drive eipansion poner 
cable and a drive po«er cable sith virH attached. He could 
have just If easily started out sith Just the connKtorsi 
*<iret inserts and a crisping toolf but it sooted oMior this 
ttfay. 

Fig. I fhoifs the result of our efforts. A sale pOMr 
connector is sired to a twt fiiture. shich has O.l ohs 
rHistors used a aster shunts in the ^ velt end ^12 volt 
bussn. The electric current reguireaes t of the drivH aiy 
be aonitored by aoasa ttff* the voltage >d|Suofc£0S8 these 
resistors* ^IkiSSjmarT-i^ valuiQ^f resistiAe alloss 
current aofirtoWnj trtiK .negligible of fefc? os, \he < dtli|c drive 
poser voltagWll,J&rts-arr-ispere loakcurwijtf the veltige 
droo is only 4:.l -vsli/ yit ciaiiecting ea^ ine^ensivs psckst 
voltsetor sith T isO till ivelt r»gs across the resistors 
allows reading up ts 2.9 nvsres since by ohas lasf leck 
sillivolt drop across a 0.1 oba resistor is caused by tO 
silliaipsres of csrreat fleving threugl it. A Iq« cost 
pocket voltaeter cai eftes bs obtained is the 120 range fros 
places liks Radis Shade. If a calibrated K coupled 
oscilloscops situ a 200 •llllvelt per cestiiotor deflection 
sensitivity is availaUSf ths traasisst perforsiace of the 
possr sivply ca bs Miitsrsd. A 10 ca vsrtical deflectiss 
veuld be 2 aiperea^ 

He added a range svitch and rangs rssisters ss that a t 
ailliai^ore aeter sevoMst sitb 43 ohas internal resistaacs 
sill be properly calibratN to read 9 volts full scale os the 
^ volt bust 0.9 a^isres full scalot 19 volts full scale os 
the ♦« volt bus and 0.9 aopsrst full scale. »ei the 
Qwe/IBN drive stepper aster su operatingt the scale sas 
pinned on the 12 volt currest sonitor. A tWH shoaed an 
average current of 0.79 asperes on the 12 volt supply. 




CifCCUlT 




PiSfe m^&K So^LS/ 





Than I recalled that tha May '86 issue o4 MICROpendium presantad 
T article by Tony Johnson on building% super llylollT. 

I dug tha issue out of my archives and it provided the 
principles, parts list and schematics necessary to make it all 
come together. He incorporated 4066 analog IC switJJi;, d?ST 
relays. and resistors to make his project work. It didn't take 
long to realize that he hadn't gone through all of that for 
nothing. The mechanical circuits of my DP r-mentary switches 
would not work. I studied his text and schematics carefully and 
It all seemed to fall into place. I started from scratch with a 
s»w perf board. 

Each chip can accomodate 4 keyboard lines. The 4 cursor keys and 
the minus represent 10 lines, so three 4066 ICs were used. One 
more key can be added without adding a chip. The FCTN 1-0 
functions are another matter. For reasons quite honestly beyond 
me, :hey require the use of DPST relays. I had only one such 
key, that being the TAB on the numeric portion of the pad. I 
wired it to act as a FCTN 3, or ERASE. This would make it easy 
to get rid of numbers entered in error. 

The keypad was designed to be detachable so as to provide 
flaMibility. Of course removed from the side of the console, the 
old TI flat cable, or other device, must be re-installed for the 
I/O. Guided by Tony's excellent tutorial, the project became a 
functional keypad with single key cursor control. 

The keypads which Jim used for the above project were Stock #KP-1S 
(S6.S0 ea. ) from All Electronics, 6228 Sepulveda Blvd., Van Nuys. All 
Electronics also still has the following genuine original TI 99/4A 
surplus parts and some prices have dropped since we last reported: 

Stock « / Description / Price s 



PS-30 / Console Power Supply 3. SO 

ACTX-ISSS / Wall Transformer and Cord .... 3.30 

/ Combo PS-SO Si ACTX-1885 5.00 

KP-48S / Beige Keyboard (new) 3.50 

/ Black Keyboard (as is) 2.00 

ACEX-3F / Fused Power Cord 0.4a> 

TCC / Dual Cassette Recorder Cable . 5.00 

AVnOO / RP Modulator 5.00 

TIY / RS232 "Y" Splitter Cable 6.50 

OIN-RCA / A-v Console to Monitor Cable . 1.50 



They also have a store at 90S S. Vermont Ave. in Uos Angeles. Charge 
card phone orders on 213/380-8000 from 213 818 Areas, 1-800/258-6666 
from Ca. , 1 -800/826-5432 outside Ca. 



«««««««s«sxssss«s«<s««* 



Jim Edwards 
San Fernando Valley 99ers 



My initial motivation for building a TI numeric keypad was an 
article submitted to the LA 99er's "Topics" nev^sletter by Ken 
Johnson. It presented the TI99 keyboard schematic and de-fined 
the IS wire assignments. It seemed a simple enough project to 
wire a remote set ot keys in parallel with the TX boards 

I rounded up a bare-bones keypad, perf boards and other 
assorted parts. I knew I wanted to incorporate a single key 
press for the which normally required a shift and to 

produce. Single press cursor control would be a welcome addition 
too. Knowing 2 circuits would have to be closed simutaneousl y , I 
picked up individual 2 pole momentary switches® 

I wanted to incorporate a previous project of mine that 
relocated the TI flat cable using a 22/44 card ®dg® connector, 25 
pair telephone cable, and a home made male connector. An 
int erupt switch for screen dump program® was added to the side of 



the case, 
remote and 



And since I owned 
convi eni ent "cl ear 



a Triple Tech card, 

buffer" key. 

With these goa 
case was 
single piece of 
for the bottom 



I also wanted a 



s in mind, the 
using a 
sheet metal 
and sides. 
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mounts and top, 
umi num " shel 1 " . 
felt that TI ' s 
lilver console was 
and impressive 
I wanted to 
S© th@ key pad 
blend in with 



KEY PAD ARRANGEMENT 
The key surrounded by cursor 
keys functions as the "clear 
buffer" key. Return is 
wired as <Enter>. Seven 
unused keys are available 
for future expansion. 



plexiglass 
and an a 
I ' V® always 
black and si] 
•an innovative 
design and 
maintain ito 
was styled i 
the 99. 

Of course the red! challenge 
was putting together the 
key«9 circuit©^ wires 
that would m^km the whole 
thing worko The num&ers were 
a relatively painless 

process^ Nevertheless, I 
found the original 13 wires 
quickly multiplying into a 
masoo The 2 pole momentary 
swi tches were doub 1 y 

complicated snd Just did not 
work for the 2 key press 
functionso A FCTN 3 would be 
an "ERASE" a&out half the 
time and ju^t a "3" the 
other • 

(more) 



CALL MENU Horison DSR 

•I've recently sent away for 
and received a copy of John 

rinson* Horizon RAMdisk menu 
jgram or ROS configuration disk. 
This is a joint venture by John 
A.Johnson and Michael A.Ballmann 
to maximize the advantages of the 
Horizon RAMdisk. Prior to this 
software only the most proficient 
programmers could fully benefit 
from the advantages of CALL xx 
statements on the Horizon RAMdisk. 
Now anyone can run X-Basic or 
Program Image programs from CALL 
statements. I often wondered how 
I would be able to utilize the 
CALL XX option available on the 
RAMdisk for programs I had on it. 
Now with this program I can access 
any Program Image File with a CALL 
XX statement or from the MENU 
selection that now replaces the 
original TI title screen. Also 
available on the MENU selection is 
any extended basic program that 
you keep on your RAMdisk. Ulith a 
single keystroke you will load and 
run your favorite programs. 
^ Another advantage of this 
i jgram is the increase of 
available, disk sectors. The new 
ROS included on the new disk is 
only 8K long instead of the 
original 12K long. This reduction 
in ROS length allows you to take 
advantage of another 16 sectors on 
your RAMdisk. You will now have 
376<SSSD), 736(DSSD)f or 992(256K) 
sectors free for disk space. They 
go into detail of what was changed 
to get this extra memory in the 
documentation so I won't. 



drive and replacing it with two 
half height 360K drives. Since no 
one wants full height drives 
anymoref status ya know, we Timers 
can have them for the asking. i 
have been able to aquire about six 
of these drives to date. I have 
modified the Jumpers in the 
resister pack to work in my two 
systems. Now of the siXf two were 
in marginal condition. In fact I 
only kept them for spare parts. I 
already replaced one board on one 
of the good drives from one of the 
spares. I have seen MPIf Tandon, 
and an IBM made in Tiawan. 

TRNDUN #TM100-2R 



a 



D 



Rtt-3icK Junper^ at L 
positions 2 61 3 I 
on tkis ckip socke-t— 



No Junpers re<iuired 
on tkis ckip socket. 



C3 



Top View printed circuit board. 

Modifying the drives to work 
on your TI may only require a 30 
watt soldering pencil or a couple 
of Jumper pins. On the Tandon 
drives they were nice enough to 
supply you with IC sockets. On 
these you only have to put jumpers 
in pins two and three of the one 
IC socket. The other IC socket 
remains empty. 



IBM Double Sided Drives 

I work for a large 
corporation who uses IBM PC's in a 
lot of their office areas. A lot 
of these machines were originally 
purchased with a single full 
height 360K driveCDSDD) and a 10 
or 20 meg hard drive. Now that 
people in the office have been 
ir ng the machines they have 
developed skills requiring two 
floppy drives* Uhat this means is 
removing the single full height 



npi and iBn Tvpe Disk Driv^^s. 
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Renove skortina 
reslster on Pln 3 and 
add Junpers at pins 
1 t 2. 



•ti 



Top printed circuit board. 



(IBM Drives Continued) 

On the MPI and the IBM drives 
you must unsolder a Jumper 
re^iiister on pin three and add 
juinpers I'o pins one and two. Now 
on these drives you don't have to 
worry about what the drive number 
is to position the Jumpers 
correctly. Both my number one and 
rRuviber two drives have their 
Jumpers in identically and they 
rur»ctior/ correctly. Please don't 
»Aiik me why this works on IBM 
drives and not on the TI drives. 
Anyway on the IBM and MPI drives 
there is no IC socket here to 
place the Jumpers into. You must 
look closly at the printed circuit 
board to find where the IC socket 
<ii>hould bey the holes are still 
theref and find the shorting 
resister thats in there. If this 
resister is not removed the drive 
will not function correctly in 
your system. It is probably a 
iiolid black color. After removing 
the IBM Jumper you must add your 
two Jumpers to pins one and two of 
bhe fourteen hole pattern where 
the IC socket should be. Now your 
Jumpers must be within the 
fourteen hole pattern of where the 
IC socket shoud be. Do not try to 
follow where the IBM Jumper went 
tof it was only in the one side of 
number three hole and the other 
end was in a hole outside of the 
fourteen hole pattern. I don't 
know how to make this any clearert 
if you have doubtsy consult 
Homeone more familiar with the 
drives. 

There ar# compAriieo that 
repair or replace ZBH disk drives 
for >20 or $40 dollars #achf so if 
someone would like on# of my two 
:i>pare parts drives to us# as a 
trade-in Just ask» Its fre#. The 
drives have all of their parts 
intact so Just present it to the 
repair company and they will 
repair or replace it. 



RAVE 09 Keyboard Adapter Kit 

lt\ the last newsletter I told 
you that I had sent away for the 
RAVE 33 IBM Keyboard Adapter Kit. 



Well its finally assembled and 
this issue of the newsletter is 
first to be published with it. 
First let me say what a pleasure 
it is to use a full size keyboard 
and single key Functions. Qkf so 
much for the nice stuff. The 
first criticism I have is the 
value of the kit. The way I 
figure it RAVE 33 is getting 
around 300% profit on a keyboard 
adapter kit. Total actual cost of 
the components at my estimate 
would be around $25.00f maximum. 
Not bad for two Eprom's^ an ICf 
and a printed circuit board. 

The assembly instructions 
were good but the referenct^s to 
the optional reset and load 
Interupt key were annoying. 
Apparently someone at RAVE 33 felt 
that something could be gained by 
leaving out half a dozen parts for 
an optional feature. I don't know 
why they would do this because 
they don't sell a assembled board 
without the options. 

Anyway? after I installed the 
board In the computer I was left 
with a large gaping hole where the 
keys used to bo in the console. 
Ah yes9 RAVE 33 has the fix for 
thlSf for only «n.3S they will 
sell you a piece of black plastic 
to cover your hole. I used a 
piece of black plastic I found at 
workf cut It to the proper si^er 
drilled the hole for the keyboard 
connector with a small hole sawf 
and attached it with double sided 
tape* Perfects Total additional 

cost 9 t^O.OOe 

The only problem that I am 
having Is I can't get the system 
reset? Alt«o flO^ to work. I have 
to use the Alt. > to do a 
software resets To do a reset 
after Inserting a cartridge I have 
to 'power down the console. Rave33 
suggested I didn't have the trace 
on the grom connector cut 
correctly. I still have to check 
that yet. 

Some people? I have heard? 
had a problem getting used to 
pressing the Escape key to 
Inltlllse the keyboard on power 
up. I have not had this problem^ 
it Just becomes part of the 
routine of turning on the system. 



DISCOSSION OF ATTACHING 10 FDMCTION KEYS TO TI-99/4A 



by Gary Bishop, Cadar Valley 99ora (Iowa) 



The oriainal 47 key keyboard Installed in the console has a reatrix 
switchinq arrangement using momentary normally open contact keys, 
except fir the Alpha Lock, which is an alternathing closed or open. 
Th» mLtix arrangement and keyboard are designed to keep the hard- 
IS« ?ost al loS arpossible. This is evident in the problem you 
«ncoun?er the first time you go to look for the •?• (question mark) 
111? yII mSit holS tS Faction key and instead of the normal 
tS;writer location. Many such shortcomings exist in the keyboard 
l^?out, and I will address each one in detail m this series of 
articles. 

Before discussing any changes to the keyboard, you must understand 
tJe cur?eSr"ra?gSint: A portion of the key matrix is reproduced 
below t ,* 

7ML5IS6 



OUT 




Y 












' — /\ 








Tf vflu Arm not handy in reading schematics, all this means is: the 
what k.y l« Pt"*?*- " SLn^l^J' bUk to th. btalns. Th. shorthani 

NOV, th. thin, w. •/•^""sij w '£ot"r.".5M.;r' 

pressed. 

jsn; r.; rny£:Mt h « ju"V.*Si.r«™ 
j^rhi vn^iooH^/^^^^^^^^^ 

as illustrated below. The numbers **»«J%J'»Jha present keyboard. The 

II J. 7 „ • -1. 7 
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Iceys are labled the same as they 
are found on the top of our present 
keyboard. To provide « 'fl' . 
must connect 2 output lines to the 
same input line. The diodes accomp- 
lish this by allowing ba&ii 

(more) 



(ED _ 

Well, this trick wocks pretty slick 
for a while. The reason this is so 
simple is because there is a shared 
line in the key matrix between the 
original keyboard's «rCTN' key and 
the keys 'l', '2\ '3', H' , and 'S.' 
The schematic for the rest of new 
function keys Fl to FS is on the left. 




cSmi%%^hJ"6'\'L''if fSJ'^jHfrtLJi'f*' 

an^ i-h* i. fu^^f'*^ there is no shared line between it 

and the 'FCTN' key xn the keyboard matrix. The situation is aSfollows: 

At this point, simple diode tricks 

- iFCTwl run out, and we must use simple 

r ^ 1?^^"= *^^^P* or. gates to do the job. 

- * ^ The problem is to press one key, 

CD and connect both outputs to their 

7 a, respective inputs without connecting 

— " • ' tnem to each other. The chips that 

LSOl Chip has an output that can be ttld'JoJeth'Ir'iifS^tSer'^SfSit/^* 
When necessary. This property is technicanrcL^id'^Bl^^IlilS^ 
Well the circuit for F6 iai 
The chip provides us with -the HAND 
function, which means both lines 
going into the gate must be at -t-S 
volts to privide a volt output. 
When the switch is pressed, this 
condition is met. This allows each 
scan output to be connected to the 
correct input wlthou^ interferring 
with each other. 




will*shoIi" circuit to provide the other • 



F* keys, as we 



SifSifiS fcfriJf;4^?Kf?***' requires active 

?i Lif ^"4*'^ ^^t^ requires power and ground to do their job) . 

?Jv?«^;^P« 5"** ground must be brought out to the 'new- replaciment 
hnh • u*^?i'i.^* *°'»« alight additional power consumption, 

Izl SifnS rfn^L'?2"^? •^'i* «S power and fcound 

are being ran to the keyboard, some other neat tricki can be incorporated. 



(more) 



Alternate methods of accomplishing the 
function keys are PROM lookup tables^ 
dual contact svitches^ relays, transis- 
tor switches. Most of these alternates 
are unattractive due to expense. 

There is some duplication in this 
approach: note that for each of the 
F6 to FO keys, we have an inverter on 
the line connecting to pin 12. We 
only need one inverter to do the job 
for all the gates. The schematic for 
these keys is at the right. 




How about cursor control? The FCTN-arrow keys can be tackled in much 
the same manner as above. We will start with the up arrow, or FCTN-B. 

—00 # ■ & nn UK f 
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A similar approach is used for each of the other 3 cursor keys, and the 
inverter for the function keys above can also be used as the input for 
this circuit. The cursor control schematic iss 




It should be noted that many of these inverters can b(S combined with 
the function control schematic. 



(more) 



Next time, I will discuss liberating those other keys from the FCTN 
prison, such as: "(]_?•" I {} \ ' Also, watch this column 
for an illuminated alpha lock key, backspace with delete, auto-insert, 
and morel The complete schematic iss 




Lit It itirt by layin) that I it not looking to stll i product but I at iiUinq an idta ttiat I think ii qinerally 
overlookid and tay bt ont of tht but innpiniivt addition! that yoy can add to yoyf 99/4Ae I say this biciuti I 
Nai ricantly part of a projKt to lakt rtaoti ktyboardi for sii of tht titbtrs of the North Bay fair's and Jii 
HcLarin of tht Sudbury 99tr'i, Through all nports tht ichttt tai a qrtat metis. Wty should you bt intiriitid 
in this? Mould you likt i stparatt tdit pad or calculator stylt nuibtr pid, or both? Vould you likt a riKti 
kiyboard for your 99/4A but at tins itill likt to uit tht standard ktyboard or taybt both for that coipititivt 
tixt gait? Hould you likt all thoit FCTN «K0/ applications to bt dont with ont hand? (Evtfi stall hands?) This 
artidt can givt you tht infortation to build your our for about 133.00 - MS.OO CAM. I »ouId likt to point out 
that this projict can bt built by ont ptrsM but thtrt possiblt it is tasiir if you drae on th@ rtsourcis of a uiir 
group. You can find tht tttbtrs suitid to tht particular jobs and lit thtt do tboit pirts for tht total nuibir tht 
group ii laking. Thii till htlp kitp titt and cost to a tinitut. Not, for tht nttds of tht job. Let at riaisuri 
you, thiy cin bt found it good pricts. It tiy takt titt and rtquirt a trip to a aajor cityll this is anotbir good 
reason to do tht projtct as a group. Try tht lurplus st^is first you should bt iblt to find mrything you ntid 
and lavt quitt a bit. 
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Materials 



(2) TZ99/4A Replac«m«nt 
Ktiyboards 

(1) Mal« connector - .15 pin 
<1) Female connector - or more 
(5M Flexible Cable - 15 wire 

, or more 

(10-15) Ft. of email gauge wire 
Some 1''. pine boards - the length 

oi caee 

Some 1/8" Matt board or - enough. 

plywood for top & 

bottom of 
case 

(2) Pieces of about 22 - about 

gauge sheet metal 6'*m 6'* 
(1) Spray bomb of tough paint 
(1) Piece of some type of vinyl 

Wood glueysmal If nails 8i screws 
Solder 



Tin snip® 

Drill ^ny 
typ® 

Center punch 

M@tal .;f il® 

Hammer 

Wood pl^nm 

Soldering iron 
" ^(low wattage) 
'Screw drivers 
Hand @aw 

OPTIONAL 



Tabl® 

.Sold@r .'pullit 
Square metal 
'* nibbles^ 



ixxxxiiiiiiixiixr 
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Not that you hm rttd tilt list of totlt and tattrialSf ytu art probably setdtriRf ^y mm ®l tht sixtt art so 
vagut^ Tht laca of pirtictlirt it dut to cist sist ind sbipt bting i ptrsoail prtftrmet. ISq yos non knot tht 
typt of thiogt that art attdtd to build tht ktyboird. Rot I till ttU you hot our froup did it. Tht first thin) 
to do It uosoldtr Md rtaovt tht ktyt frot ott tf tht Tl ktybtirdt. Tbit should Itavt yoa 47 sinflt ktys and 
I spiet bir.Tbt PC board latf friit irt tot ustd« Tht otat thiti it ont tf tht toit iep^tanl ill difficultf if you 
gtt tht tut fratH in fifurtt 112 cut and bttt you'vt got it tadt. Tht dratiogt cat say tush than if I triid 
tt txpliio but I till styi cut tht holM for tht ktyt cirtfully itftrt foldiof* Esatr putcb tht piltt holis 
btfort drilling ind rttttltr: tttiurt tiict,cut onct. Afttr drilling tht holtt in tht shttt sttal cirtfully cut 
out tht corntrt iiitb t nibbltr tr filt miy tht txctst. Tht ntxt sttp it to snip tht lossi ktyt in plict as in 
figurt h. Tht ktyt ustd ftr tht tdit pad till havt tt Ht rttirktd but tht LfRfUfD, can be ustd f^ tht tain ktys. 



The °F' and 'I' in Hjufs & are the FCTM. and ISTIR. keya frea th@ %§tmi hny^mi. Ye« flheuld bs Uii ullh 
thr»B pads, the nuabif.fidit, and standard TI pads. Tbs eass Is ih© n@st ste^ and has iUs @ads is uj) te you but I 
hav« 3uppU»d thrse drawin^f, «9ur»8,S,«,S to sheet hes w esM @as sad®, 8 s^ressilv 0B?i@st m yg® • vinyl 
cavefins in • darlser eeler te live a linished Ma9ha61§ ease, mm yea ssunt Ihs fe@y pads in th® eass, en» thinq te 
kiee iB Bifid i« it is iasief te seunt ths pads te th® ferages an^ §8iSf9 tSiss in lbs esM fes^ere pwsanently 
fastsRina the braces, TUs raunded a^n m the ease sere dene eith a mei plan® and the pantls tep feettea wre 
eounter-sunli se that their edges mli be hidden. Sob, mmin that ym ar® ^tllS eith ae, m Ml aeve en to the 
Hirine »hieh is very straight feraard. Be mn te riasBber that youp ease Ml up side deBfi ahile airing »t and 
everything e.ill be reversed, li eight bs a goed idea te mk ®aeb by m the feael aide bsfers starting. Using i 
seall gauge -ire, and a seldering lrefl,eenn8st tha edit and nusbep pads te the aila Isybeard ss sheaa in figure 4. 
Pin 1 should be earked in sees nay m ths the saio key beard. MS li mm m%k eenneded Is the piece of aulti 
aire cable yeu have obtained. Sb sure Is pick a eeler cede and stieJi te it, to Ml need it hr the ether end of 
the cable, for the cenneeter you Ml pot in the eeaputsr side and afain ahea il mm tiae t§ jein that cenneetor 
te the lother beardo In I did say eether beard er the ssifl mpriim beard but des't panic this part is not that 
hard. Open the ceaputer free the betlei and rsaeva svirythiflf te start, leefe deaely as yeu reaeve things. You 
Hill see that the eain board deesa't sit «^ tight te the ease. This mkm It passible te ^unt the eea e 
connector that Batches yeuf cable en the jeystieS pert side.Resr the bacL U yma iount the eenneetef carefully it . 
is possibls te aake it loe^ alsest faetery. The ukm km this ceBBeeter m be seldirtd te ene ef tse places, 
the baek ef the aether beard ahere the keybeard is plugged in er ths K beard m tht erlginal 6®ybeard, Reesabsr 
that color ced© and ms ehat yeu !ine» abe«l pia i @« the key beard t® find pifi a m tha sethsr beard. Let ee sake 
it elear that if yea cress up mres it mil net hurt anythiflf, ?hJs mM enly b@ the m9 m pushing eeri than 
one key at a tlae. If you have the arenf kttsrs ahaia yeu try the n« beard yw teve dres eressed. Bell there 
you have it, put ths eeeputer ease baefe tegether and give It a try, 1 hepe tMa has Mm iseugfe te help you have 
the convenience ef a rtaete teybeard, Mere yeu buildlns this prejeet, mte m9 that thsw are net art cals en 
ether eodif ications that could be added te yeup case that yeu «!! li&i, TOess ge« d nckdt such thing a , i 
printer buffer clear eepy, lead^reset er held sisitehss er a jeystJefe pert, 1m Ml grebably havt te bay a cable 
»ith aere than II aires k S| se it is inly a Mtter §f gettinf eeMeeters mtfe ieri pins te take advaetige ef 
those estrs nireso iy pyttlfif a teybeard pert ift tht eensel® yew Ml @m m tte pessibilsly 
speeialiisd key pads ler appSieatSefflS^ Thi perl Ml Mm U de f m hmm% that ths standard 
beard Ml de, reaetely. It eeyld be used fep & m%k Seybeard ti |i Mh i-ayrthssissr m & speeiahisd edit pad 
etc. Ihanfe ysts fer yeu? tli® mi pSasse let as tae^ U w Msi m?9 tielp ®f « pa m saeeassful. 



Stsphen flndreas, tm freel Iski 81, SJertfe lay, flntsrie Eanada Mi life 



MO CUT OUT rJEEOeO 
ARROM PAD '^^S. * • THE LCfT SIDE 

tflVOUT FOR X \ or DRnCKET 

;i2e AND 2'*i'^3^<^4i|^ni;:^ \ 



./ 



/ 
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"ITS TI ??/*frt 

;eige i^no clack 
;nap in kcv$ 



* THC FR«nC 

ir^.^r . IS nf^OE OF 

SHEET METAL 
iJT Ar40 HOLOEO 



THE KEiDOPiftO CPIE I> 
riADE OPUOOO UXTH THIN 
PiliMELS TOP t BOTTOn 
SHAPED AS OESXREO 
AND COVER CO UXTH 
VIMVL TO GIVE 
A UASHACLE y 



CA! 




nOUNTlM»l 
POINTr 



THIS 
ORAUlMfS 
SHOUS THC 
CASE FROn THC 
OOTTOn.RCADY TO 

houOT THE FRAnesxri 

LACS Ar40 SCREU OOUN. 
STAHOARO OOARO XN THC 
CENTRE AND THE TUO YOU 
0UI17 AT CACH CNO OF THC 
CASE. THIS XS DONC CCFORC THC 
UXRXNd^ OUT UHEN THE CASE XS 
FXNXSHCO. 



N' nCCR PAD LAV OUT 
FOR FRAME HOLE 
SIZE AND 
SPACING 




RIGHT SIDE. ^^^9^^ 
DOES NOT NEED •'X 
CUT OUT 



•IG.3 



FIG. 5 THIS FIGURE SHOUS THE URAPPING OF 
THE CASE UITH VINYL 0U7 &EFORC DOING SO YOU 
FIRST PAINT THE ENDS THE CASE SO THAT 
UHEN THE VINYL IS PUT ON. If OVERLAPS THC 
PAINTED ENDS GIVING ^ NICE FINISHED CORNCR. 



VINYL 



CUT OUTS ARE 
TO ALLOU FOR 
GOOD MATCH UITH 
STANDARD TI METAL 
KEY OOARO FRAME 



NEU KEYOOARD 





THE 'OIWYL XS PUT ON IN ONE 
PIECe^^ LET DRY AND THEN UITH 
A NEU mzm GLADE CUT THROUGH 
THE COVERING TO LEAVE A CLCAN 
EDGE AROUND THE KEY OPENING. 



=======^ — 



FID.B 



PIN 
t 



ALL CONNECTIONS FROM LEFT OR 
RIGMT TO ONE TERMINAL TOP 
DtM DOT TOM 

i5 TO THE OTHCR 
OF EACH KEY 
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«EXPAWBXNi^ YOUR TI 
by K©v4n 8iant©@fehi 

Hav« you 9v®r Mstehsd ^ith mvisu® ®ym m ISM u®©r ^© efin put hie ksyboard on 
hit Up, (Without STCond thought®? Or hsv® ym mmr »^steh@^ so oe^er of anothsr computtr 
idlfiy fflov® his computtr srouad c^il® hi® type© and @r@anis®® &dithout worrying about tht 
infamout ••Joek-up"? Ar® you J@®l@y« of your fri@nd@' dmk ®pac®? ^toll, if you havt had 
similar thoughts and hav@ y®t t© do anything oibout th©©o o o thw thi® artielt it for you! 
If not.«ot^®Up this i® probably s time ^s©t(irp m iml irm t@ mv(^ m to tht ntxt 
f9Ction« 

First of all, Td lite®' to ®®y th^t thi© artiel® i® mmt mr@lY for tuggtstion and 
to possibly rout® up %Qm id®s@ t© Ht@raEly UMpsn^i y©ur TI-^ffMi^o I ^&11 include somt 
actual proeedur®®, but by no m®®n© ar© thm® th® ''©ffigial'^ gyid@&in©'" or tht only 
pot®iblllti@®o Th® intent of thi© arti^l© i® t@ h@lp fr©® y@3£ fro® ©a&d fruttrationt and 
t© stir up 9om@ n®w int@r®®t® in your eo^yt^o 

A© I mtntion^d b®fQr®p probably th© m^t fruitr^tinf eh^aet@ri@tles of my TI would 
havt to ©^tlly b® th® lock^yp®^ thm Imk @f flwJfeSltyj, m4 th® @p®s® eentuatd by my 
sytt®«o I hav@ th® Pgg©« mymU^ ©@ if yma h^pm t@ hav@ n third p^ty mpantion 
systffiffij you may hav© 4®mr or possibly Jy^t different pr©bl®®@o Tv® always found it 
hard to find a desk big ®n@ygh t@ hold ^11 of thi© ®gyipfe®®ff«t and @ft@n found myttlf 
shifting my eon^ol® t© th® ®id@ t@ malk© re©® fer papertg disk©^ ©feSo Of c©urtt, whtn I 
shift th® consoA©, th@ dr@ad@d h@®vy duty "fir©h@M^ lo©i®n® m4 39 stcondt lattr I find 
mystlf muttering -umprintablo®** at th® go^yt^o Affe®r watching how easily tht keyboards 
ar© moved around on ©om® @f th® ©th®r CQ^yt©r©^ I d©€id©d t@ invdtt ® little money and 
tim® into making my mm lap k@yb®ardo 

Theoretie^llyp d@©4gnSff^^ this k®yb@ard ^ v®rv ®i@pl@ pr@e©®©e T© actually do it 
taket a little mor© creativity and p@M4bly d@^t^aty. Th® id®®! ro^tt keyboard 
could b@ built a® follows 

18 Take your ambition deci^ t@ ymsr lecM n§^l@ mmk @r ©th®r ®l@ctr@nics store and buy a 

keyboard C$3.S0) and ^ir© ^ cabl^o 
28 Open th® e@n@©l®5 ynplyf th®^r©@@nt k@yb©ardo 

38 Clip th® connest^ ©f y@yr f\m k®yb@iird in half and @®ld@r y@yr l@nith wire/cable 

between the tm @nd@o 
48 Plug in th@ nm k@yb@^^ 

S8 Scr®^ ®v©rythinf back t@g©th©r5 and yoy^r© ©©to 

Sounds simpl® enough^ right? mil^ for m at Im^t^ all of th@ above it ©nly the 
dream preject of simplieityo If y©y ar® g@@i with a @@ld©ring iron and have go©d manual 
dexteritya then yeu'r© ®ll ©©tooo'Tll m@©t y@y at th© CQnelusien^^ but if y©uVe like me 
you may find thi® detailed @t©p'-by»@t®p guid© mor© helpful o It i© hard to give a direct 
outline, because I u@@d what I could find at Radi© Shack m4 n© ©ther resourctt. If you 
6h©p elsewhere, y©y may find y©ur®@H easily ©kipping mm® @f my difficulties. S© before 
y©u cough up any of that hard ©arn©d menpyp rm4 thi© ©ntir© articl® and coneider what 
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you might do to make it easier or more fle;:ible to your needs. You may find this article 
extremely detailed, but this was done because I know how uncomfortable many people are 
with the idea ai tampering with their computer. Hopefully, this article will prove to be 
unnecessarily detailed to make those people {e^l more at ease. 

C MATERIALS I 

I Keyboard (try to find one with a connector of 15 wires instead of the ribbon 
cable) 1 "male" 23 pin serial connectors (try solderless!) 3 "female" 25 pin serial 
cofinectors (keep the guy happy!) 

1. 2' length of ribbon cable (25 conductor) 1 straight serial cable (no crossed 
wiires) 1 worn shoe (preferable a sneaker or slipper) 

NOTES: 

a) I used 25 pin connectors and just filled one side. Unfortunately, 15 pin 
connectors are hard to come by, ijut if you can find them they would be ideal. 

b) You could get by with one keyboard, but the connector cables are so short I chose 
to buy tiio and "trash" one of them in the end. This basically allows you more wire to 
work V'Jith and if this seems dreadfully wasteful, consider that you would probably pay 
mors for just the connector than you are for this keyboard, and these things make great 
paper weights! ! 

PROCEDURE: 

1: Collect up all the parts you will be using and find a nice cool, quiet room with 
a big table and good light. 

2: Flip your console over and unscrew the seven screws holding the bottom on, (Look 
in 4 corners, middle, and front) 

3: Remove the bottom cover being careful not to damage the on/off switch and set it 
^way off to the side. 

4: Position the console to be face-down with keyboard edge be closest to you. 

5: You should now see the bottom of your old keyboard directly in front of you with 
a long silver boj< screwed in behind it. You need to remove three screws from the silver 
box (2 on each side and 1 in the upper middle). When removing the middle screw, be extra 
careful not to let it slip into the box. You might want to keep some tweezers handy just 
in case. 

6: Carefully lift up the silver box and unplug the keyboard. The connection will be 
directly between the two. You will have to pull the connector down to disconnect it and 
may need to use a screwdriver to help with this. 

7: Take your NEM keyboard and cut the connector wires in half. If you took my 
advice and bought two, then cut the wires as close to the keyboard as possible on the 
first and cut off the connecting plug on the second. The second will be your remote 
keyboard. The first will be your deluxe paper weight. 

8: Connect your remote keyboard wires to a female (holes only) plug. I would 
recommend putting all the wires to one side if you use a serial connector. If you are 
using a solderless connector. Just press the wire into the clamp and hammer the lid down 
when all wires are in place. Be sure to also leave yourrr-H some slack to give the last 
fsw wires room to stretch. 

7: If you "boobed" it up or had some trouble with slipping wires, feel free to yell 
fs'j v;ord3 of frustration and throw the shoe towards the farthest wall. 
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m Now take th© othsr half of th@ eonnector (the plug sid®) and eenn®et th® wires . 
to a male eonneetor. Mentally eenneet your keyboard with tha plug and maka sur® all 
wires lin® up preperiy. , > 

llj H you 9uec@8sfully Hnishsd this, you'r® in th® horn© stretch. So ahead and 
fetch your shoe while you're in a good mood. CAUTIONs H your ^a«'iiy^^^ home, DO NOT 
make eye-to-eye contact! This will save you a lot of explanation about the shoe, 

12! Now connect a female connector to one end of the short ribbon cable. 

13! Connect the short cable to the end plug-connector. 

14! Fetch the bottom cover, and run the open end of the short cable through the 
ventilation slot closest to the side of the console, 

15! Mentally line up your wires and. connect the other female connector to the open 
end. This end should be on the outside of your computer. 

16! Plug in your end plug, flatten th© ribbon cable, carefully the silver ben 
into place (look on the under side when trying to Una it up), and screw everything back 
together. 

178 If you dropped that little screw into the silver box, rmmbsr your faithful 
shoe, . . 

188 Connect your serial cable between the keyboard and th® console and try it out! 

You Should now have yourself a nice, loyal, remote keyboard ^^^^^ 
working hard to keep you happy. You may notice that t mm^ k.nd of ^[ff ^^"^ 

to fall over on your desk or put little puncturing holes in your ^^f®' ^^J' f l 
right... time for the creativity end of the project. What to mount it in? Well, I don t 

all the answers, but you might find a metal bo« or build your Keep in mand 

that the keyboard needs a slight tilt forward to have level key^, ff, *?®,fT;L?JJno 
mounted on I strip of sioping styrofsam and set into a cigar box until I find something 
better that would tak© fflinimal effort te construct, 

I had some very frustrating mmmt^ during thi^ project, but hepefuUy this article 
will eliminate most of yours, Th® end result was much worth it «y eP^^^en, Some 
things to look out for are twisted connections and loose mres. ^ had troubl® getting it 
all lined up in th® end, m if you get no. output te your JVP^ng, then you haw tht^ 
connection backmrds (ie, ulrm on right side on ^^^^^^^^^^'^^^^^ ^^^J^^^ 

the console), II you get th® wrong output (A's instead ^t^'H^^^^J^ SHour censel® 
twisted connections. Try taking off th@ femal® connecter en ^h® outbid© f ^^"^^^"J^J® 
and connecting it in other combinations. If most letters shew "^^«^^P^ ^ iT til Tim 
in line) then you hmm a loose wir^. When you connect the first ^e""®^.^^^/^.^^® . 
inside the consele, Un@ it up to bB sure th® serial connecter em go under th® 
Jes gn it to have the ribbon cable go underneath th® be. and backtrack out m^n Don t 
worry, there's plenty of room under there. Other than that, you'r® en your own. 

Having accomplished the design of your personal re<«et@ ^^y^^ft\lTiZ2 ?ime«"off 
saying, "Ha ha, you confounded console! You have lecked-up on m for the last time. Off 
into the back corners 'of my desk with you!" 

After successfully ignoring the snickers of Y^^^.^^f "^^-^"'^ ^ve"" 

probably impressed with this new desk space. The next step |f 
mounting boxes and the appropriate cables for extension f /^^^^hem out 
keyboard. Now as long as you have your power switches within ^TAoToT^hlr^^^^^^^ 
keyboard on top of the PEBox and put it all up on a shelf, on the floor or wherever aiang 
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with your modM, printer or any othor poriphoralt. 

So aftor roading this long articlo of my long windod ranbllngsi mo havo tuccMtfully 
piltd tho tytttA away to givo us a fully functional and practical TI with nothing moro 
than a monitor, disk drivtf and imall ktyboard on tho dtok. Not too shabby for a fsw 
pagts of rsading! I would liko again stats that this is only ono way to accomplish thsss 
results and is obviously by no moans the best. This will givo you an advantage of 
hindsight before you even begin, which was my one of my reasons for writing this article. 
If you are not very apt for technical tasks, I would strongly discourage you from 
attempting this project on your own and would also encourage you to make sure you 
understand the basic ideas of everything stated above before starting. If something 
doesn't make sense, it could be due an error in my organization and I cannot take 
responsibilty for any damage that may result from a misunderstanding of any sort. I hope 
this article will encourage you think of similar ideas of your own to share with us. If 
you have any questions or suggestions (as in a mounting box) please feel free to give me 
a call before I go back to school in Indiana. Good luck and remember... there is no 
friend like a loyal shoe.... 

Kevin Hantooth 
(Thanks to Chad Davis for the comfort of knonledge 
that this project is possible and has been done!) 
ttittttttttttttttttttttti 



through out thm BBS and ars usually acc««««d by a ? • A gsnvral 
halp ^il« is availabl* in ths Newslsttsr ssction undsr thm 
•alsction '*tips and tschniquss*'. Pleass raad thm lilss as thsy 
contain a lot of valuable and holpful inlormation, Happy 
transfers ! .Gary Com -SubSysop 



MUMSRZC KEVRAD 

Ths ons thing missing I ram, th« TI-99/A koyt^ofrd that would maMv 
numbsr crunching a brsszs is a 10 Icsy ksypad. After ssvsral ysars 
of trying to **TYPE'*' numbsrs th« dssirs of having a 10 t:sypad 
bacains Morth th« effort of sssing if it could easily be added to 
my TI by building one myself. The first thing I di,d was to buy 
another keyboard, Just in case I made any serious mist al'ss. I 
didn't and the ease of working on a "SPARE** key-board makes tlie 
cost worthwile. You will also need a 10 keypad from any old 
calculatort as long as you are able to isolat* the key contacts so 
they can be configured to match the coding matrlN of the TI-99/A 
(you probably could purchase a keypad cheaply also). Add to that 
some ribbon wire (minimum of S conductor) and you are ready to 
begin. On the keyboard (diagram •!) you will see the keyboard 
matriN. The intersection of the /"X** and "Y" SMis lines for the 
numerals and any other keys you want on the remote keypad are 
identified and (for the numerals) are as foUowsi 



NUM. 1 234367690. 
•X' 77777222223 
'Y* 9 13 14 IS 9 9 13 14 13 8 13 

Diagram #i 

VNien looking at the bottom of the keyboard, the 13 wire ribbon 
connector lead (center top) is numbered right to left (IE. 

IS 14 13 12 10 9 8 7 6 3 4 3 2 1). 

Trace the circuit board from the numbered position of the 
connector lead to a suitable pin to solder the corresponding 
numbered wire lead that will go to your key pad. Any pin on the 
board that traces back to the correct pin from the ribbon 
connector lead will work. If you ere adept at soldering in close 
places, you could even solder our leads directly to the same 
points tliat the 13 wire ribbon connector lead is soldered to the 
board. Just remember to use a SMALL soldering pencil and PRE-TIN 
tiie wire to ensure a good solder Joing. Any bad solder Joints 
could cause a key to malfunction, so be etitra careful in your 
soldering* Once the keyboard end is soldered, you must develop the 
matriM for the keypad. This will vary with the type of pad you 
are using. Just remember to make clean/solid Jeings when you 
solder. 

If you want to make the pad removeable, there is plenty of room in 
the TI-99/4A easo for a 9 pin 'D' Jack on the right side about 2" 
back from the front edge, or a larger Jack could be located 
elsewhere if required. Mith the 9 pin I have 1234367890. and **/" 
on my pad. You Juet cut the wires one at a time and connect to 



(lie jack and plug of your connector set and the pad ia removeable* 
fOH may even want to have an ENTER key instead of the or "/". 

If so just hook up the "X** and **Y** wire of the key(9) desired and 
.older the appropriate wires to your keypad. In any event the 
iMbLrtllatioii is quite simply the paralleling of a secund set of 
leys to the keyboard, and both will function normally. You could 

vun go as far as wiring in the entire calculator KEY- BOARD to 
the TI-99/4A'S keyboard if you desired. I-f you have any questions 
.11 the installation, please call me (H) 901-333-2027 or 
(11)901-767-2930. It would be possible to do what is now a 

iMul tl 'l ey operation** by changing two of the keys in your key pad 
,(i that both keys make contact at the same time. This would 
iir L«vent any back feeding of the matrix signal if you tried to 
.larallel wire two keyboard keys into one of the key pad keys. 

David Cotner 

*i-F "AL NOTES These modifications are not endorsed or approved by 
il and user takes has own risk in making these mof idlest ions, 
•inwever, it does work as I have seen it in operation. Gary Com 




KEYBOARD SCHEMATIC 



IIIIIIIIIWII IIIIMIIIIIIIIMII B III "^— rf t •"F'GPI THE 

yO COMPUTiNQ- i98? NEWSLETTER'S 



CORCOMf» TRIPLE TECH MO®XF|C<^TIOM 
PROJECT 

bv EOyARO Ao HAI.LSTT 

SOUTHWEST NXNlTY-MIWgRf 

Th® CO^COMP TRIPLE TECH CAR© e©®)©® 
WITHOUT & LiO on th® ^?»©nt ©-^ th# eai?*^^ 
th^ oth#r carda ^©ff^ th@ TI 
EXPANSIG . 90X. T&^is ©f^ej^S^ 
q4 two DIPFERENT mo^HieAt&ef^®«> Th@ 
^irst inmtAllo a LED thst E B&^&tt 
wi4h9f)@v<^r th» *CLOCK^ p©Pt&@i^ 
esf^ I® see9«Q^^o Th^ @®>6©(rddl gB©t(^&3® 
s TRr^COLO^ LED i6^€it<»®^ thm^ U 

^h®p» is DATA Jri th® ^iUFFI^® p@^U@« 

ooaoooaas«9«**«««o04oooo9oeooeooooooo 

• •0Ooa«0o***«»9«ao*9O0eoaoooooooooooe 

CAUTI0^9S THIS MODZFICATIOS^ I§ tOLgV 
UNDERTAKEN AT YOUR- OWM RSS^ mB 
VOID VOUR CORCO^P UARR^TYo 

a«««««*«eo»««9e*««eooeaeoooooooooeooo 

• ••••••••••••••■••o««0«eeoeaoo0ooeooo 

The 4BP9t »od&fieat&o» is ^y^t© ®&{©pE® 
qq® CORCOMP mad# ppov&®i©n© 4@p a Li© 
©fj th© TRIPLE-TBCW ea^i fey^ n®v#p 
utilized it« On vs»(Pv ©apJy 

v@rsi©n® o# the sai^^ © LIS 
installed but di®^t®»^9 T&dd@ 

bees^o® th# LED spp^^^^tS^ 
Sf^ the Mr©6>d9 locstiof) th(^ 
wouS^ i^©t up ^h® ^LS^S@Lil^SS 

WINDOt^ ©^ th€> TS EXPAMSS@@^ &©@. Th@ 
LEO Ma» th«P9^O0^c ^iSAtol®^ b^p^ft^^ 
t ©ut« To e»MtoF# i%m Qpm^mtimn 
ir^etsiM a hmq LSO In f98s@@> th® ®14 
en9 and bond Ite E®ads thst th© LID 
n.-^os up Mitdd th9 PLE>CS@LAS^ ySND©yo 
Or lator v#rolono g4 th^ eaif'^i 1^0 LID 
ha® b9#n inataSle€ th® pir^vS®^©?^® 

^©p on® aP9 otil& th99^®e 

1. Xnstan a 100 OMM RESSSTOPs in th® 
S ©eat ion marlc^d "Rl"* mt. th® 10TT0§4 
LEFT CORNER 94 th9 earde, cy&th th® 
eon0©n9nts UP • ed^^ ©enn®@t©p ®t t^€> 
bettor) 

2. Xnatall a LED fin th® ^©®&t&©n 
marl<9d *LED' nosct to Ud^o CATHO§g ®nd 
(#lat aide or short lead) In thi^ lo^^ff* 



Kr 1 £. 



NOTES For pr©p»r ali9nm*f«t ^\th tK» 

PLEXS6LAS8 WIMDOU tha LED should ba 

pesiti©nad in lina with U6 Mi<ih tha 

baa^ ©^ tha LED but tad up a9ainat tha 
®nd ©^ U6« Do not ahort an> pina! 

This LED will liaht in©man t ar 1 1 v 
wharavar tha "CLOCK* p©Ptton oi tha 
eari ia aecaaaad. 




Th^ aaeond (ALTERNATE! modification 
m^^u a TRX-COLOR LED that liahta ona 
color Mhan tha 'CLOCK" portion ©4 tha 
card sa aecaaaad and li^hta a aac©nd 
c@lGr whan thara ia DATA ir% tha 
°9UFFER" portion ©4 tha card. 

I. Snatall a 100 OHN RESISTOR at tha 
loisetion markad *R1* at tha BOTTOM 
LEFT CORNER ©♦ tha card 

2o Install a NAND GATE <74L300> 
PSOOYBACKEO on top ©4 U8. Connact 
PINS 7 AND 14 to tha CORRESPONDING 
pins balow. BEND PINS i THRU 6 and 
PINS THRU 13 ©utMard. 

Zo Inatall a TRI-COLOR LED <RAOIO 
SHACK M 276-039) at tha l©cati©n 
markad "LED* naict to U6 bv connact ma 
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ONE LEAD to thm LOWER CONNECTION POINT r 
and conn»i:tin9 th« Q-^^HER LEAD to PIM 
11 of the n»M NANO GATE. 



4. Inmtail a 2.7 K OHM 
between PIN 12 en4 PIN 7 of 

MAND GATE., 

9. Inetell e 2.7 K OHN 
between PIN 13 end PZa 14 of 
NANO GATE. 



RESISTOR 
the new 



RESISTOR 
the new 



6. Inatell a 1N34A OIOOEt connectin9 
the CATHODE (BANDED END) to PIN 12 of 
the n<?w NAND GATE. 

7. Connect e 7 INCH LONG JUMPER WIRE 
from the DIODE'S ANODE LEAD to the 
SOLDER PAD directly above the LETTERS 
-U29* ei. the RIGHT HAND SIDE of the 
card • 

NOTE! THIS SOLDER PAD IS CONNECTED TO 
TH£ BUSY LINE TO THE PRINTER. 

PINS 1 THRU 6 end Pir'S 8 THRU 10 of 
tiie ADDED NANO GATE are not uned And 
are left NOT connected. 

Thts LED will momentarily liqbt one 
color whenever the "CLOCK" portion of 
the cmrd is eceeesed end mIU lieht e 
second color Nhenever there is DATA in 
the "BUFFER* portion of the esrd or 
flash the second color as DATA passes 
thru the "BUFFER" to the printer. 
This completes the TRI-COLOR LED 
modification. ^ 



YfQl^LC ^rUM CAM 




^ 31 
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For 'those who wish 
J^OPY" and "CLEAR" 
TRIPLE TECH here is 
Pins 13^ Id, and 



to have REMOTE 
buttons for the 

e new approach. 

15 of the printer 



jack of Ihe TRIPLE TECH card are not 
U3e« bv the card. Bv connecting these 
••hree pins to the "COPY" and "CLEAR" 
swi^:ches on the card the REMOTE 
switches can be mounted cn the PRINTER 
ITSELF! Pick up these^ three Uries thru 
three L'NUSED pinto on your printer's 
PJO j ack d^nd run them to two REMOTE 
switch'is you install or the printer. 
(PINS 14, 15, 34. 3?5, and 36 are 
UNUSED on ST ^R MICRONICS SG10 
printers^ Check vour manual! 




MAV ac M# lAirmO TOP 



these 



Quest i ons concern i nq 

modifications should be sent to: 




POOR PERSON'S AB SWITCH 

Several people have told me 
they would like to construct 
their own AB switches o This 
article may be the answer o 

An AB switch simply switches 
something from position A to 
position B, It doesn't get 
any simpler than that» Away 
back in BC they were called 
transfer switches o NOTE: 
(BO Before Q^puters) 

Most computer AB switches 
are designed to enable yoy 
to use two computers., with 
one printer or one cc^puter 
with two printers, without 
unplugging and re-connecting 
them every time ym change. 
They are available with ei« 
ther Sub-D serial or with 
Centronics parallel connect- 
ors. One problCT with the 
commercial units is that 
they have all female connec- 
tors so you still have to 
purchase or assaableg at 
least* two expensive cableso 
Another problem, for i^ple 
like me, is that they norm» 
ally sell for sc^ figure 
between $95.0) ai^ $43.a). 
If you just buy the switch 
and two "PIO** cables y<^ 
could pay up to $1S0«^ but, 
to be fair, there ar@ places 
that sell the AB switch for 
$22.50 aiKl the cables for 
$12.00 each, plus ta^ and 
shipping. ABC switches are 
also available, if you need 
them. 



If you need to switch two 
computers to a single print- 
er you will do well to buy 
a factory assembled unit. 
No hoo^ computer or printer 
uses all 36 connections but 
different computers and dif- 
ferent printers use differ- 
ent pins so all 36 pins are 
switched to avoid any mixup. 
If you switch all pins you 
must use a 36 circuit two 
position switch or equal. 
Of courseo by doing a little 
research and custom building 
a unit that nay work only 
with your setup you can get 
by for quite a bit less but 
the cc^ponents will usually 
cost considerably more than 
one of the lowest priced 
coiii^rcial units. 



ONE amm to iw printers 

If ym need to switch one 
computer to t^ printers the 
story is entirely different. 
ANOHM n-99/4A ADVANTAGE 
is that, if you are using 
one TI c^iputer and any num- 
ber of parallel printers 
they can be switched with a 
two pole switch! The reason 
is that the TI only uses the 
BUSY signal, from the print- 
er, as its Handshake IN. It 
does not need an ACX signal. 
The strobe line, the eight 
data lines and the ground do 
not n^ to be s%dtched, 
^ they can wired in paral- 
lel. We must switch the 
WSY signal line and we can- 
not mix the 4>SV pull in sig- 
nals so, if either of your 
printers need the pull-up 
voltage, ^ must switch that 
lim too. Ail it takes, for 
AB switching, is a DPDT 
switch! 

If all parts are purchased, 
new and you use your present 
printer cable to come from 
the RS-232 connector, you 



should be able to build this 
set-up for under $20.00, in- 
cluding the cables to both 
printers and everything can 
be obtained at Radio Shack, 
If you have ever built any 
other electronic devices you 
will probably have some of 
the "stuff" so you will not 
have to buy all of the parts 
that are listed. 



CONSTRUCTION 

Start by obtaining all of 
your components. There is 
nothing worse than cutting a 
case to fit parts that are 
different from the ones you 
cut and drilled for. Do 
your layout with a grease 
pencil or sharp crayon. Cen- 
ter punch all holes then 
drill all holes with the 
3/16" bit, first. The switch 
hole should be in the center 
of the front. The screw 
holes are evenly spaced a- 
cross the bottom but they 
should be positioned so your 
terminal strips will be lo- 
cated to the rear, to allow 
sufficient room for the 
switch. The three holes for 
the cables should be evenly 
spaced across the back. See 
Figure 2. The only dimen- 
sions shown are the hole 
sizes for the screws and 
grpmroets. Exact dimensions 
are not given because your 
components will probably be 
different from the ones I 
used. 

When the holes are drilled, 
insert the gronmets and 
mount the terminal strips. 
Mount the switch, turned 
across the case, not up and 
down. See Figure 1. NOTE: 
Do not attempt to wire by 
Figure 1. It is a pictoral 
that is only intended to 
show positioning of the com- 
ponents. 



The schematic is shown in 
Figure 3. It should be read- 
able but the connections are 
also listed here so you can 
double check them. 



OONNBCnONS 

n OUT: 
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Center of switch 
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Not used 
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Not used 
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16 (ground) 


A & B (BTTRONIGS PLUGS IN: 
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Box term Centronics 
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to 




lA & IB 
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to 




2A & 2B 
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to 




3A & 36 
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to 




4A & 4B 
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to 




5A & SB 
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to 




6A & 6B 
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to 




7A & 7B 
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to 




8A & 8B 
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to 




9A & 9B 


A side 


SW pole 


1 to UA 


B side 


SW pole 


1 to UB 


A side 


SW pole 


2 to 13A 


B side 


SW pole 


2 to 13B 
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to 




Not used 


12 


to 




Not used 


13 


to 




Not used 


14 


to 




Not used 


15 


to 




Not used 


16 


to 




16A & 16B & 



17A & 17B 



Centronics pins 18 through 
36 are not used with ribbon 
cable. If round cable is 
used the pairs from 1 to 9 
are connected to pins 19 
through 28 and all floating 
pins are grounded. 



NOTE: A FEW PRINTERS HAVE 
SOME NON-STANDARD CONNECT- 
IONS. IF YOU HAVE ONE OF 
TTffiSE PRINTERS. CHECK THE 
CONNECTIONS IN YOUR WORKING 
CENTRONICS CONNECTOR OR RE- 
FER TO THAT PRINTER'S MANUAL 
FOR PROPER CONNECTIONS. 



PARTS: 

Input cable: You can use 
your present cable and save 
the cost of the ribbon and 
two connectors. If you wish 
to keep your cable, I have 
several 16 PIN IDC Dual In- 
line Header Connectors with 
0.1" spacing. (This is the 
small connector that comes 
from the RS-232 card.) The 
ones I have use the highest 
quality contacts (phosphor 
bronze, flashed with nickel, 
then totally gold plated). 
I also have some 38 conduct- 
or ribbon cable that can 
easily be ripped down to two 
16 conductor cable with a 6 
conductor cable left over. 
The connectors are $1.50 ea 
or 5 for $6.00. The cable 
is 20 cents per foot. Call 
or write: 
Dallas Phillips 
Rt4 Box3I0 MtOlivet Rd. 
LaGrange, KY 40031 
(502) 845-7567 



The rest of the parts can be 
obtained from Radio Shack. 
NOTE: Several switches are 
listed. Select only one. I 
chose the one I used because 
of appearance. 




FOCURE 3 



Cabinet; Steel and Aluminum, 
2 l/8"x3 l/4"x4". Cat 
#270-251 $2,99 

Centronics Parallel Connectr 
Male, v/solder connections. 

(Need 2 unless you 

use your cable.) 

Cat #276-1534 $4.99 
Svdtch; DPET 

Cat #275-663 $3.19 

(I used this one.) 
Switch; DPDT 

Cat #275-636 $2.99 
Switch; DPDT 

Cat #275-1546 $2.79 
Switch; HPUT 

Cat #275-614 $2.39 
Switch; MOT 

Cat #275-625 $1.99 
Terminal Strips; Phenolic 

Cat #274-688 4/89c 
Groainets; Pack of 35 asst 

Cat #64-3025 99c 
Machine screws; 6-32 Pack of 

42, asst lengths 

Cat #64-3010 99c 
Nuts; 6-32. Pack of 30 

Cat #64-3019 99c 



You probably have the nuts, 
bolts, gronnets, etc. and 
possibly the switch and 
terminal strips. If you 
wish to use a larger cabinet 
and mount plugs in it that 
is easily done, ^fany print- 
ers have room for the term- 
inal strips and switch in- 
side the case, if miniature 
ture units are used. If you 
do this, be certain that no 
mechanical interference can 
occur and put the new wiring 
away from the printer's 
printed circuit board so 
electrical interference can- 
not occur either. 

I have been using this 
switch for more than a year. 
It works perfectly, every 
time. It is a little ted- 
ious to build but it does a 
great job, for very little 
raoney^ 



BY J BRIAN McFEETERS PEKIN USERS GROUP 



Recently 9 I purchAssd a second printer for my daughter « I e^anted 
to set her printer on e stand with the paper underneathe Ha^&vmr^ I 
could, not find anything locally that Mould serve the purpose a© a 
printer stand so X decided to eake ey owno 

X concluded I could eake a custom stand out of PVO Cplastic) 
water pipe. X used 1/2** dlaeeter. pipe, but l^'m sure you cou^d 3/4°° 
diameter without any problems. To make one like In the sketi^hes^ 
below you need about 4 of S five feet of pipe,) eight 90 degree 
fittings and two tees.. You might get by without glu^iog th@ joints^ 
but X wouldn't recommend It. So you should plan on buying some PVC 
pipe cement. If you have to buy all of the needed ^aterisl^ it ^ill 
cost between seven and ten dollarse 

The first step Is turn your printer over and ^hmt length and 
width stand fits best. Next determine the height you wanto FinaHyg, 
cut pieces to build the stand remembering that th® piece® fit in the 
fttlngsp so measure accordingly. 

Looking at the top view shows the printer will sit on a frasme 
that looks like a flattened X. The front view mhow® the ®tand mitm ©n 
the desk with two runners. Remember to assemtol® thm mt^^d firmt 
without glueing the joints to check how it fits. 




by Jim M«keel 
NorthCoMt 99«r'o 

This Bonth, I thought that I would shar® with you soae plaot 
I found at a luabaryard for a coaputar work canter that you can 
Bake froB a aingle aheet of plywood« Of courae* you can Bodify 
the plana to auit your own needa. The center hae a aeat for two 
people and uaea an eaaily aaaeabled alot-together deaign that 
juat aa eaaily peraita diaaantling for atorage or traaaport. 
(Plana by Aaerican Plywood Aaaociation) 

RecoBuaeaded paaelat APA Iradgmarfced Medhna Denalty Overlay 
(MDO), overlaid both •Idea, If available^ or 

APA tradeBMurked A«B or A-C or 

For onlque appearance* aa APA trade* 
aMrked recoaatltttted wood panel 



Description 

3/4 In. a 4 it X 8 It 



Finishing mib and while or urea resin glue, ((or shelves 
and cord storage rKk), wood dough or synthetic filler, fine 
sandpaper, top quality finish finishing section) 




Front View 



SERIAL TO PARALLEL 



BY UILLARD CHANEY 



Several months ago I saw an advertisement in the TRADIN' TIMES for a 
Full blown system, The price was dirt cheap so I called the number 
listed to find out if this was not a come on. The parent of the son 
that owned this equipment answered the phone and knew as much about 
computers as smokey the bear, so I had to call back later when she 
expected her son to be homeo I called at exactly the time she 
instructed mm to, and low and behold the ad was not a fluke. There was 
a full blown system for that price and he would include all the 
software for the same price » I hoosed in my car and drove to their 
home hoping to arrive before anyone else would call and offer them 
more because it was obvious that they were not aware of the market 
value of TI computers a 

I requested @ test on mil portions of the system and much to my 
chagrin each and every component worked and there was all sorts of 
software games that filled two shopping bags. I could not wait to get 
home and set this system up end stert using it to print the 
Newsletter. 

The system performed well except the TI 99/^ impact printer which was 
so slow and th@ feet that I double strike every character so the 
character will be easily read in the Newsletter made it that much 
slower. I asked various people in the eluh if this is the way it is 
and if there was any thing I could do to speed things up. I found out 
that if I switched my printer from serial to parallel it would 
print much faster. I saw RQY HUNTER at one of our regular meeting and 
ordered a parallel cable for my printer, and that is where my trouble 
began. The problem I experienced after switching to parallel port from 
serial port was after thm printer was on for a while Cthe time varied 
depending on use) it would print every other language but English. To 
get around this problem, I would turn it on only when I wanted to 
print somethingj, and turn it off when printing was complete. 

Thanks to EO who happened to read an article in HOME COMPUTER JOURNAL 
that addr^ss^d thi^ problm ! was abla to solve my dilemma. I will 
tell you step by st@Po 

If you switch from serial to parallel port printing on the TI printer 
CEPSON-nX 80."^ you mu^t remove the serial card from within the printer. 

The platen handl® pulli out and offhand four screws must by removed 
from the bottom eoverj, before removing the cover there is a plug on the 
right hand inside top cover that must by unpluged. After unpluging 
this plug noua you can remove the cover and the serial board is the one 
in the center at the rear on the printer. There are four screws that 
hold this board in place remove them and there is a ground wire that 
plugs into this board also that you must unplug. The ground wire 
should by placed in the printer so when you replace the top cover it 
will not be damaged. Now you can remove the serial board and replace 
the screws in the holes where you took them in case you want to go 
hack to serial port o The card should be stored in a protected -blanket 
and a safe place for future use aslo. Replace the top cover and the 

2 



1. Turn the power off before you attempt to open the printer case. 

CAUTION 

The electronic components In the Tl-99/4 Printer can be 
damaged by static electricity discharges. To avoid damage, make 
sure you discharge any static electricity from your hands and 
avoid touching components on the circuit boards other than the 
DIP switches. 

2. Remove the manual paper-feed knob (the black knob on the right side of the printer) 
by pulling It straight out. with firm but steady pressure. 



Remove manual paper 
feed knob 




a Turn the orlnter upside down on a soft surface. With a Philllps-type screwdriver. 
Jompletel? SoSin a fo^^^^^^ Place tape over the four holes so the screws do not 
fall out when you turn the printer right side up. 



PhllllpsTyp* Serewdrlvtr 




Loosening All 4 Screws 

A T..rn th* orinter rlfiht side up again. Gently loosen the vpper case. Lift up the cover 
lom iXsScT^punZ ?Se wires ihli are connected to the control panel on 
the front right corner. 

UpporCaso. 



Lead Wire 



^}=3Pull Out 




Pull out wires 
hooked t© control 
panel . 
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four screws that hold it in place. Align the handle with the flat spot 
on the shaft and push it in place. 

That is all there is to changing your printer from serial to parallel 
port, if you have any question please feel free to give me a call. 
I have drawn a diagram for those of you that are visual. 



BY WILLARD CHANEY 



TI-99/4 Printer 



Underneath the serial Interface board is the circuit control board. 



1. Remove the four screws at the four comers of the serial interface board. 



2. Disconnect the frame ground wire from the serial interface board. 



Control Circuit Board 



Transformor 



Sarial tntarfaca Board 




Scrawa 



Frama Ground Wira 



Removing Serial Interface Board 



3. Gently lift the serial interface board up. The left side requires additional pressure 
because there is a multi-pin connector between the serial interface board and the 
circuit control board underneath. 



WIRING A PRINTER 
BY DENNIS PORPORA 

Ba-for* I bought my printer I picked up a cabla and plugs. I 
figured it warn easy to do, well, the RS232 interface card was in 
German, the printer called pin 1 Not Strobe and the RS232 card called 
it Handshake Out. Well, I asked someone with the same printer as mine 
if I could look at his factory made cable and it worked for me. 

Here is how to wire a RS232 card to a Gemini iOX printer. If you 
have any other printer just wire your cable by signal name and not by 
pin number. It should work for all parallel printer 



16 PIN PARALLEL CONNECTOR 



NUMBER 


SIGNAL NAME 


PIN NUMBI 


1 


HANDSHAKE OUT 


1 


2 


DATA,LSB 


2 


3 


DATA 


3 


4 


DATA 


4 


S 


DATA 


5 


6 


DATA 


6 


7 


DATA 


7 


8 


DATA 


8 


9 


DATA, MSB 


8 


10 


HANDSHAKE IN 


11 


11 


NOT USED 


10 


12 


NOT USED 


12 


13 


NOT USED 


13 


14 


NOT USED 


14 


IS 


NOT USED 


IS 




LOGIC GROUND 


16 




LOGIC GROUND 


19 


16 


LOGIC GROUND 


20 


16 


LOGIC GROUND 


21 


16 


LOGIC GROUND 


22 


16 


LOGIC GROUND 


23 


16 


LOGIC GROUND 


24 


16 


LOGIC GROUND 


2S 


16 


LOGIC GROUND 


26 


16 


LOGIC GROUND 


27 


16 


LOGIC GROUND 


28 


16 


LOGIC GROUND 


29 


16 


LOGIC GROUND 


30 




17 






18 






31 






32 






33 






34 






39 






36 



36 PIM AMPHENOL CONNECTOR 
SIGNAL NAME 
NOT STROBE 
DATA,LS@ 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA, Mil 
BUSY 

NOT USE© 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
SIGNAL GROUND 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
RETURN SIGNALS 
NOT USED 
NOT USE© 
NOT USE© 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 



PIN 
PIN 
PIN 



PIN 

PIN 
PIN 



-12 

' % S 

»12 
42 
°i2 
•12 
■12 
•12 
"12 
-12 
-12 



X hope that this may help someone. 



Hmrm is a nifty project for t^® @xp©r iis«9^t®r • 
Do you hav« a lot of softM&r® th«^t is 
confisursd for RS232 y»t you hsv@ a par&lll®! 
printsr? WsU, this littl« sizsio Mill output 
on th» ssrial port msking tho cofiiput®r thinS^ 
it is talking to the RS232 and thsn on this 
external circuit all the data is converted to 
parallel for the parallel printer 

requirements. This circuit produces m, 
CENTRONICS compatible interfae®o ®ood Lucko 
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mm ma immmm 

Clevelsni, Qtiis 

In sarial tnnmmmt inforsaUm is trsnsfsrrsei, m 
6Hi bit at a tise, m«m im c§eputers.tb88 flsos si data 
cm be ona of thm senses 

SIRPLES - Ma nm m ealy om dimtiea. 



ei binary I's and O'l Mitliin th» frait and attacHn a parity 
hit. Than ths rtcesvint coaputar Hill count tho diffarant 
bits and coepara tho total to tbe parity bit lant. If a 
dissrapancy is found a raquHt for ratranMissian Hill ba 
isssuad. The TI 99 coaputar uiaa tbrn parity typni 

093 - Eighth data bit ii logical zko if total 
nueber of logical I'l in tho firit dat bit 

is 



Transatttar 



data flSEo 



! 



•>l Recasvar 



! %iepl@8 eonfiprstioa t 



EVE» • Eighth data bit is logical zaro if total 
nuabar of logical I's in tha first dat bit 
is 



mil - data flats is is both direetietts 
btgt nst sisultsiieetsslyo 



fls 



TranaeittSf 

& 

Raeoivsr 



! 

!<- 



8 

•>li 



i : 
! half mim esa^ipralMII 



FUU. wmi - M& nm H is b@lii gSmetisss 
mi tm eeetsr siMEtat)seissS^» 



Tranmttsr 
toivsf 



fie 



! 

! fail 



S 

8 



Ricsivsp 




9sta trsneaissis 
ly. iim 
can bs seliaveS bgssnsi Ito tm 
by spaeial ebsraetm M i 
trsfl8eitt@^ lyt@. 
cesputsri trmmil Mi, sm^mmlf mmt^sHm 
esapatilility prebSaea Mwm mmm^ m^im ill gm tm 
81 th Apple, 1^, @g eaWsth mmi& m sim^&ms dsts 
strm, each ehrsct^ el m& is taw^e^ is s Itoy m 
irm. issi frsos bsfira wim a ^tmt m. ^ l&a Iml 
•3ttage signal on the M& Um mk% m tnimm @f ttii 
start bit, and the m@ivin§ easpsntw m thott bsfifs leo&iqi 
for tha eharacts- trgngsittsio Th9 fellss)in@ ? @f § data bits 
ca^rise the bioiry ehspaetsfo mis sfeeay Ii 9it 4to sw 
as the host dsvic® er ps-efraa - SMss fil® Ipwlsfs use i 
bits mi Ti II um 7 bitsh f&r m& MuUm^ m ^Uml 
parity bit esa MPfe Bhalfeg? tte tota! of 0'9 sf Ts 
sr add. @ stop m siiMis th@ enS §« the etssr aet§«>. 



KOli ° Eighth data bit is ignorad. 

This parity bit aust ba sat tha saia as the host coaputar, 
printor, at catora. If yen are logging on to a BBS, this and 
ethsr eoflfiguratioa inforeation Hill appear in the noH user 

saetiMo 

IM control (or the rulM for orderly transaission) is 
iaprtaal se that data can floN nitheut loss. The first 
psraMer is the rate of transaission. Serial data 
transaissiiB is ssssured in units of bits par sacmd or bps. 
This is calle(9 the baud rate and on tbe Tl caa be 110, 300, 
m, 1209, 2409, 4800, 9M0 bps. Both aacbinn oust be 
opsrsting at the saae baud rate. 

mm, tbs receiver oust tell the transeitting cosputer 
t3h@» its buffer la full s« that trsnsiission can be 
t@aprsrily halted. The TI and east othr coaputers use 
t-mi-m, Mhea the buffer it full, tbi receiving device 
sands an ASCII DCS (1-OFP) signal until tbt buffer has cleared 
iim it 8@nds a ASCII Kl (X-ON) to continue transaission. 



tespefully, this hat cleared up soae quntims that eight 
tove ee^ to your aind Hhen reading tbe RS232 card aanual. If 

have fie>thar quettiont, send then to ea and I Hill try to 
msm in the noHtletter. 

My m 



Parity bits trap mm ia th@ felletsinf eaonsrs shm. th® 
transaittinf d@vie@ fra@se a eharaet^, it UlUm th@ nuisb^ 



Flower* Siapply 

This lip comm tmm Bjsfm&sd r 
T«a&gevm of the Northeafltem Mm. . 

If you havd the misfortiaffie of - 
having your power eispply quit on yoQ» 
check the tnuformer voltage on the 
primary rad eecondary iidei. If yon - 
nave tne primary voltage and mo . 
secondary voltage, then cheek the teee 
that ia bcated inside of the 
tranaformer. The fnse h located fV: 
the opposite eide from the wire r ::r 
connectionfli at the tower perl of tbe 
transformer. Yo!S will have to cist awaf 
the insulation (pbstk housing) from 
the unit to expose <Jie fuse, whkh is : . ^ 
an inline type that is soldered to ^ i 
white wire of the primiry side oS ^ 
transformer. Next check tl^ ^ 
suppl^ board. The bottom kft hand ride 
has two, one-amp diodes. Yon wii . 'i^ 
probably find that one or both hsm * 
shorted intemaltyo Ck^ witk m 
meter. U yon &d the ^^wm are 
faulty, change themo ^ • * - ' • 

Tim procedure cain mm yosa ir@n 
costly replacement's^ extended '^^T 
down-time of your computer. Tlii 
transformer and power supply toasi y^?: 
costs 8127.50 from Texas uustromw^ 
not to mention 



PRINT HEAD CLEANING 
By Chuck Relnhart of UTI 





It takes only thiei thing! to get good. daik. 
crisp print from your printer. 

i A properly adjusted printer 
2' A good ribbon 
3- A clean print head 
The guide for the fine print wires gradual 
ly gels clogged with a mixture of lint, ink and 
oils from the ribbon. As this diit builds up 
and dries out, the pin wires drag in the guide. 
The result is you get light, low-contrast print 
even from a new ribbon. The following is a 
procedure for cleaning the print head that is 
quick, simple and does not require removal of 
the print . head. 

Obtain an aerosol can of Color TV Tuner 
Cleaner (Radio Shack • 64 2320 or equivalent) 
Make suse the label states that it contains 
silicone. th;it it will not harm plastic and thai 
has a plastic tub« to plug into the spray nos- 

Power off the printer. Leavt paper in 

printer, but remove the ribbon. Gently 
move the print head to the middle of the car- 
riage. 

• Cut a two inch square from a lint free cot- 
ten handkerchief. Fold the cut cloth over on 
top of itself a couple of times until it is about 
the width of your printer ribbon and is about 
tour layers. 

• Insert the clotb into the print head exactly 
where then ribbon was, between the pin guide 
and the ribbon shield. The cloth should not 
fit too tight. 

Insert the tub« into th9 aerosol spray cap. 
Put tht end of tbt tubt in contact with the 
doth noRt to tht pin guide of the print head 
and give a short quick press to wet the cloth. 

- Turn on the printer and send a page of 
print to the printer (self test can be used> 
Now move the cloth a Utile to the side so 
that you have a clean spot. If necessary, give 
the doth another shot of fluid and print out 
another paga 

" Remove the doth from the print bead and 
print a page (without the ribbon> If you see 
any printing on the pap«r. put the cloth back 
into the print head and repeat the whole 
process until the page prints dean. 

Finally install the ribbon and enjoy the im- 
proved print. 
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mOIFICATIONS TO THE C00LIN6 SYSTEH IN THE TI 99/4A. 
SY JOHN A. FRA2ER 

Recently, while chanqinq the fan in the PE Box on ey 
TI 99/4A 1 tried to figure out hoN the air flons through 
the FE Box. After sose looking I realized that with only 
three cards in the PE Box the air has no reason to floe 
through the various cards. The exposed holts, in the air 
chaiber at the Iront of tht box, allon lir to floM 
directly frot the back of the PE Box straight through to 
the fan, by-passing the cards. 

Sitply putting tape over the unused air holes, in the 
side of the air chaeber, eill force air to be drawn 
through the cards. I used plastic tape but any tape such 
as tasking tape or duct tape tould Mork as tell. 

Hhile I was doing this I sat tht insidt of tht PE Box 
vas getting dirty. I use ty cooputer in a rather dusty 
offict. Tht cotputtr sotttitts runs for long periods and 
I thought an air filter would help keep the insides 
cleaner. 



I cut A cardboard file foldtr to tht sizt and shape 
shown on the sketch. The filter was tadt frot a loose 
woven paper towel foratd into i cont shapt to increase 
the surface area and the edges wert stapltd bttween tMo 
pieces of cardboard. The cardboard was then folded into 
i shallow box shapt and taped over the back of the PE Box 
with the cone of paper exttndtd into tht area between the 
cards in the PE Box. 

The airflow was tested with cigarette ssoke and found 
to be adequate. The filter hai been used for about txo 
ionths now and I at very pleastd with it. The outside of 
the filter is showing signs of the dirt that is being 
trapped while the insidt of tht PE Box seees to be 
staying euch cleaner. 

After taking the filter out of a paper towel I have 
seen several other products that tight bt aore suitable 
for an air fiittr. Sott stall gasolint engines use a 
foai fiittr that could bt ustd. Thtrt is a filter tide 
for aircraft ust calltd a Bracktt filter that would be 
ideal. 

What is itportaot is sott fort of air filter when 
thMt tachintt art used in a dusty cnvirontent. The 
aiOttAt of air that passts thrtogh tht PE Box is aoazing. 
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F— BOX FOWER STJFF»LY MOO X I CAT I CDN . . . 

This modlflcati on WAS perforisGd &II0W9 £ir6^; 1^h.e console run 
cooler, and second; to *'beer* up the power supply so It could supply 
enough power to run two disk drives in the PE-Box. The modification 
should be performed only by competent electronic technicians. 

This modification involves removing the existing voltage regulators 
in the PE-Box and replacing them with higher capacity units. Also, 
three more voltage regulators will be added to supply power to the 
console. To mount the voltage regulatoris^ holes will be drilled in 
the rear of the PB-Box so it can act as a heateink. 

Tou will need to purchase the following psirtes 

2 7812HK 12V 5A T03 regulator chips. 
2 7805HK 5V 5A TO-3 regulator chip©. 
1 7905T -5V lA TO-220 regulator chip. 
5 0. 47 UP/35V tatalum capacitorso 
5 2.2 UF/35V tatalum capacitors. 
1 4,700 UP/35V electrolytic capacitor. 

1 2,200 oha 1/2 watt resistor^ 

2 NR501 diodes 

4 TO-3 transistor mounting socket®. 
1 set of TO-230 insulating mounting hardware. 
1 male and female IS pin **d^' connectors with hoods, 
an assortment of colored wire, 22 gauge is ideal. 

1. Remove the top cover to the PB-Box. Ism^v© the flex-cable, PE-Box 
Interface card, memory and RS-232 cards and any other cards you 
may have except the disk controller. 

2. Remove the disk drive (two screws on tap^ tw© screws on bottom). 

3. Remove the disk drive data cable from the disk controller. 

4. Remove the disk* controller card. 

5. Remove the power switch knob (pull it of f J . 

6. Remove the front cabinet from the P-Box (1 screw on left side, 1 
screw on right side, top 4 screws on rear© I screw beside fuse, 1 
screw behind disk drive, 3 screws on right bottom side, 1 bottom 
front screw, 2 bottom left screws, and one bottom screw about 2 
Inches back from were the PEP card mounts^. 

7. Pull the cabinet forward and set it aside. You will see the 
power supply section on the left side, (power transformer, in 
front of blower, and PC board to the left off the transformer). 
At this point, you may wish to install a different blower, such 
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99/4A PB-BOX POVBR SOPPLT MODIFICATIOB. Continued Proa Page 4 

as a high quality boxer fan In place of the blower. I replaced 
mine and It Is much quieter and It pulls more air. 

8. The PC board Is mounted via a plastic holder that angles to the 
right on the bottom. There are two screws* one at each end of 
the holder. Loosen them» but do not remove them. There are two 
connectors that lock on to the PC board on the rear. Push their 
tabs thru the board and pull the connectors off. There Is also 
another connector on the front. Remove It the same way. Then 
slide out the PC. board. . • 

9. Locate the voltage regulator ICs 'Cln the middle and center rear) • 
Remove the regulator ICs.. 

10. Solder three different color wfres approximately 6 Inches long 
to the holes of the voltage regulator. Do this again for the 
other regulatoro 

11. Locate D3 and D4o lots the polarity of the diodes. Solder two 
diodes to the transfora^r side of the existing diodes. Be sure 
the cathodes g© towards the transformer side. Solder the anode 
ends togethero Solder a wire approximately 6 inches long, to the 
ends you Just soldered on the diodes. Set the PC board aside. 

12. Drill the TO-3 punting holes on the rear of the expansion box. 
I mounted mine beside the blower* going downimrd for three of 
the regulators* and iraunted the remaining below the blower above 
the fuse holder. You will have to take a razor blade and cut 
off part of the serial number tag so the chassis can be used for 
a heatslnke After drilling, be sure to file the holes smooth. 

13. Install the 0.47uf capacitors to the inputs of the voltage 
regulator <pin l> and Install the 2.2uF capacitor to the outputs 
(pin 2). Solder the negative side to the chassis/ground lug on 
the mounting ©efcket Cthi© is only for the TO-3 devices). 

14. Mount the F-Box 5? and 12\i^ regulators. Use a good grade of 
silicone heatsinking compound when you Install the regulators. 

15. Solder the wires from the circuit board that went to the regula- 
tor that used to be on the board. Observe correct wiring. 

16. Install the other two TO-3 regulators using heatsinking 
compound. On the 12V unit Jump a wire from the 12V regulators 
input you Just installed. Also Jumper a ground wire. Install 
the capacitors, as before. Do the 5V regulator the same way. 
Solder a wire approximately 15 Inches long to the outputs of the 

(Continued On Page 6> 
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99/4A PB-BOX POWER SOPPLY MODIPICATIOlo » . Coatlnued Fran Page 5 

second set of TO-3 regulatorso Route these wires to go out the 
card cage* thru ai^ unused P-Bo3S sloto 

17. Install the TO-220 -5 Volt regulator. Be sure to use Insulating 
hardware. Solder a wire to the output terminal and solder 2 
wires to the ground terminal, approximately 15 inches long. 
Route the wires out of the FB-Bqk as above, with the exception 
of one of the ground wires. Jumper it to a ground on one of the 
TO-3 regulators. Add the bypass capacitors as above but note 
the polarity. Solder another wire to the input of the regulator, 
approximately 6 inches long. Rout® this wire to the front of 
the PE-Box near the power switch.' 

18. Install the PC board back in place. The wire from the rectifiers 
you installed needs to be ©old&red to the 4700 uF filter cap. 
The wire that came fro® the negative voltage regulator should be 
soldered to the same point. Install a ground wire from the 
filter cap to any ground point on the PC Board. Again observe 
polarity. 

19. At this point, the PB-Boss should be wired. Check for proper 
wiring. Turn on power t© th® PE»Bo3So ?ery quickly check the 
outputs of all regulator® f©r proper operation Cone •M2 and -fS 
for the drive, one -^12 and -^5 and »5 for the computer) • If all 
voltages are OK, then proceed with the next step. If you do not 
have a voltage check the input t© th® regulator and work it 
back. Check for shorts and proper wiring. 

20. On the wires that you routed ©ut of the PE-Box, you will need to 
identify them and solder on a IS pin "D*^ connector, female Jack. 
Use a 15 pin ••!)•• so you will have no problems with hookup (the 
Joysticks and cassette port® are 9 pins). I solder pin 7 to -H2, 
+5 to pin 5, -5 to pin 3 and ground to pin 1. 

21. Put your PE-Box back together. Bring your system up with the 
computer to make sure its OK. Test a disk drive. 



CONSOLB MODIFICATION. . • 

Check the wiring on your 15 pin ^^D"'' plug, you need to construct 
another 15 pin "D" connector, male with 4 wires approximately 15-30 
inches long. After making the cable, hook it up to your system and 
turn the PB-Box on. Use a voltmeter to confirm wiring and mark each 
wire as to what voltage they are. Hookup is EXTREMELY sensitive at 
this point. If you wire a power supply to the wrong power' buss in 
the 99/4 A computer, I may take its last dying gasp and smoke. There 
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99/4A PB-BOZ POWER SUPPLY MODIFICATION. Cantinued Prom Page 6 

will be no way to repair the daimge as It will be extensive. 
Semiconductors do not like reverse voltages. They usually conduct 
very heavily and burn. I CAMWOT 07BSSTBBSS THIS POIRTI 

1.. Open the 99/4A console by removing all the bottom screws. You 
will see the power supply beside the keyboard and below the 
computer's PC board. You will see four wires connecting the 
computer to the existing power supply. With the power supply 
board exposed, turn on the computer a|^d check the voltages where 
the wires connect to the power supply. Nark these carefully. 
Turn off the computer. Connect the power cable from the PE-Box 
to these wires, again noting correct hook up (.-^12 to +12, -*-5 to 
+5, -5 to -5, ground to groundK lemove the 4A*8 power supply. 
Keep it for the future. 

2. Route the cable outside the existing hole where the power plug 
used to connect. 

3. Take the big step. Hook the computer up to the PE-Box and the 
system. Bring the system up. All SHOULD be well. If you do not 
get your title screen, shut dow^o and check connections and pray 
that you did not burn up anythlngo You should have no problems 
at this point if you maintained correct wiring. 

4. If all is well, shut down the system. I left the original power 
switch in the 4 A computer. I ©uperglued it in the OV position. 
You may wish to take it out and install a system reset switch (I 
highly recommend this because if the system locks up you will be 
powering down your whole system. You can also use a Widget. > Put 
your case back on and happy computing. 

The best benefit is the lack of heat from the console. Normally, 
when I use my computer I am on for about two hours. It*8 strange 
not to feel any heat coming from the' cartridge port area. Also I 
put two half height' drives in the PE-Box and I have had no problems. 
If you use the parts I recoms^ndede you will not be able to destroy 
the power supply. Jh«y are internally limited and the PB-Box power 
transformer will bdrn up before the regulator's will. Also, Just to 
relieve your worries, the PE-°B©x can handle a heavy load. It was 
designed to operate 8 cards. 



EDITOR'S HOTS: The above article was "downloaded" from a Seattle 

area BBS by Bob Daggitt. We have reason to believe 
the article originated from the Houston Users* Group, 
commonly referred to as HUG. Neither HUG, nor the 
Siouxland 99ers assumes any responsibility for any 
damage caused by attempts to implement this modifi- 
cation. It is presented for your information only. 
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by Coim Mihcnay, SFV ?7ars 

Havc you «ver had the need (or Ihe desire) to control a croup of 
devices such as Christmas lights, epplidnces, sprinklers, etc. b^* 
cycling then on and off In scne sort of organized sequence? Here 
is an easy and inexpensive way to do it! Almost any UART 
(Universal Aaynphronous Receiver/Transnltter > nay be used. The 
clock for the UART should be tS tines the desired baud rate. A 
progran which allows the user to create, edit, print, store, 
recall, and run sequences with this circuit is available from the 
San Fernando Valley Users 6roup or Colin Kahoney. Have funi 
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CABLE BOX 
Jin Edwards (SFV 99«rs) 



an# fMtur« of thm T.X.99 that hM n«v«r bMfi hard for mm to eritlel2o 
tho phyoiCAl sizo and doolgn of tho poriphoral eablo and eonnoetor. It 
alMaym saoMd to tako up an undoaorvod portion of dook apaeo. With only a 
goal in oind and virtually no 'hardMaro Mavo*« t sot out to alloviata tho 
probloo. It soomod a sioplo task to build a coapaet connoctor that Mould 
plug in without disturbing tho original coopononts. Aetually« tho nost 
difficult aspoct of tho projoct ¥$mm rounding up tho parts. 

ThAt provao to too an aducation. Card sdgos and thair mmtehing cennactora 
havo savoral configurations*. For OKampla* 22/44 moans that it has 22 
conductors on both sidos« Spacings vary as wolli .109 .125, .156, stc. 
This rafars to tho distanco batwoon tho cantors of tho conductors. This 
projoet roquiros 44 conductors (22 on a sido) with .10 cairtors. Finding a 
card odgo connoct»r waa difficult onough, but finding tho oalo countarpart 
was iopossiblo* A soction was litarally cut* out of an abandonod board. 

I found most of tho parts at Pacific Radio whilo tho card was found in a card 
board bON at All Eloctronics« Obviously « tho OMset parts oay vary tout ba 
cartain of tho nuobar of conductors and spacing. Ones ovorything is 
roundod up, simply sol dor tho wlros togothor making suro to match ona and 
to tho othor. Optional ly« an intarupt SMiteh can bo addod for thoso acraan 
dump programi that raquiro ono« 
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TI-99/4A XEJiORY AilCKITSCTURE 
23ITED BY JOHN F. KILLFORTH 



CRU BEING USED FOR BANK SWITCHING 
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GROM CONTROL 
RD DATA-9S00 
RD AODR-9802 
Vn OATA-9C0O 
WT A0DR-9C02 



AOOO 



GROM m COittAND MODULES OR SYSTEM PERIPHERALS. | 
U? TO 16 BANKS OF UP TO 40K BYTES PER BANK! 
THAT'S 640R BYTES OF MEMORY THAI CAN BEACCSSSS 
JUST la GROM MEMORY. 
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^OTS: THE HEAVY LUIES IllDXCATS FSAXURSS IMCLUDI8 WITBIB THE CONSOLE. X HOPE THAT THIS MAP WILL 
3S OF sots USE IN CLSARmC U? THS MEMORY SCHEME THAT WAS DEVELOPED lY TI TO MAKE MAXIMUM USE 
3F THE "GBOM", AND THS ADDRESSING LIMITATIONS OF THE CPU (32K WORDS). IROM THIS DIAGRAM YOU 
CAN SEE. HOWEVER. THAT THE TX-99/4A HAS HAD THE POTENTIAL SINCE IT*S INCEPTION. TO 6S A GREAT 
COMPUTING MACHINE. 



cn S Qd ;j 

M Cil .J Z 
X X O M U 



S2 

Ofi OU Cfa z 
^ « < H 

o u X £4 - 

U U U U H 

cn c X >k ' 
M X cn H p ^ 

H 2 H fid U 
H C fltf J 
O X < 

*ggs -^^^ 

d ® S 5 

ft. 

w G u 




Bita. BytM ii Pixdt 




01 * D^GJCil 
i 



. II' . 

o| ma 

» • • • «— • • 5 I 

M9 M 



5 ' 



r,T,l«! Hfi', 

'-l--4!^!|_J!5l>y 



c 



3.1 
1| 



t 



,1 . Il l a l t. .H|i ,s 

_J jai> "Si. . 8" " 5 r' 



z 
< 

!| 

5 



ui 
Z 

s 

8 

o 
< 



o 

i 
I 



